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O b lig a t io n  o f  an E n g in ee r
I am an E n g in e e r .  In my p ro fe ss io n  I ta ke  deep p r id e .  
To i t  I owe solemn o b l ig a t io n s .
S ince th e  Stone A g e , human p ro g re s s  has been s p u r re d  b y  the
e n g in e e r in g  g e n iu s .
E n g in ee rs  have made usab le  N a tu re 's  v a s t  resources  o f  m ate ria l and
e n e rg y  fo r  M ank ind 's  b e n e f i t .
E n g in ee rs  have v i ta l iz e d  and tu rn e d  to  p ra c t ic a l  use 
th e  p r in c ip le s  o f  sc ience and the  means o f  te c h n o lo g y .
Were i t  no t fo r  th is  h e r i ta g e  o f  accum ulated e x p e r ie n c e ,  my e f fo r t s
wou ld  be feeb le .
As an E n g in e e r ,  I p ledge  to  
p ra c t ic e  in t e g r i t y  and f a i r  d e a l in g ,  to le ran ce  and  re s p e c t ;  and to 
u p h o ld  devo t io n  to  the  s ta n d a rd s  and the  d ig n i t y  o f  my p ro fe s s io n ,  
consc ious a lways th a t  my s k i l l  c a r r ie s  w ith  i t  th e  o b l ig a t io n  to  se rve  
hu m a n ity  b y  m ak ing  the  be s t  use o f  E a rth 's  p re c io u s  w e a lth .
As an E n g in e e r ,  in  h u m i l i t y  and w i th  th e  need fo r  D iv in e  G u idance , 
I sha ll p a r t ic ip a te  in none b u t  hones t e n te r p r is e s .  When needed , 
my s k i l l  and know le d g e  shall be g iv e n  w i th o u t  re s e rv a t io n  fo r  the  
p u b l ic  good. In  th e  pe r fo rm an ce  o f  d u t y  
and in f id e l i t y  to  my p ro fe s s io n ,  I shall g iv e  th e  u tm o s t.
O rd e r  o f  the  E n g in e e r
Joseph U . Le B la n c ,  P .E .  
Co llege S ta t io n ,  T X  77840 
J a n u a ry  1981
A B S T R A C T
E n g in e e r in g  In te rn s h ip  R e p o r t  a t Texas A&M U n iv e rs i t y  and Texas
A&M Research F ounda t ion  (J a n u a ry  1981).
Joseph U . Le B lanc ,  P . E . ,  CDP
B . S . ,  S o u th w e s te rn  Lou is iana  In s t i tu te  
M . C .S . ,  Texas A&M U n iv e r s i t y  
M . B . A . ,  Texas A&M U n iv e rs i t y  
M .E . ,  Texas A&M U n iv e r s i t y
D r .  M ilden J. F ox ,  J r . ,  P . E . ,  C ha irm an , A d v is o r y  Committee
T he  re s u l ts  o f  an In te rn s h ip  in a m a tr ix  management e n v i r o n ­
ment d u r in g  th e  p e r io d  Ja n u a ry  1980 to  December 1980 at Texas A&M 
U n iv e r s i t y  and th e  Texas A&M Research F ou nda t io n  are p re se n te d  to  
p a r t ia l ly  s a t is fy  re q u ire m e n ts  o f  the  D octo r o f  E n g in e e r in g  De­
gree  at Texas A&M U n iv e r s i t y .  The  job was to  manage th e  adm in­
is t r a t i v e ,  lo g is t ic a l ,  f is c a l ,  and s c ie n t i f ic  w o rk  e f fo r t s  o f  
seve ra l oceanog raph ic  c o n t ra c ts ,  to  manage resou rces  ( i . e . ,  man­
pow er o r  p e rs o n n e l,  m ate ria ls  o r  s u p p l ie s ,  m ach in e ry  o r  e q u ip ­
m en t,  methods o r  te c h n iq u e s ,  monies o r  f u n d s ,  s u b c o n t ra c to rs  o r  
s e rv ic e s ,  space o r  fa c i l i t ie s ,  data  o r  in fo rm a t io n ,  and tim e) and 
to  in s u re  accom plishm ent o f  t im e ly ,  e f f i c ie n t ,  and com peten t c o n ­
t ra c tu a l  re s u l t s .  The  c o n t ra c ts  were w i th  th e  U .S .  D e pa rtm en t o f  
I n t e r io r ,  B u re a u  o f  Land M anagement, and re q u i re d  the  co l lec t ion  
o f  geo log ica l,  b io lo g ic a l ,  chem ica l,  p h y s ic a l ,  and geophys ica l 
oceanog raph ic  data  and samples, the  re d u c t io n ,  a n a ly s is ,  and in ­
te g ra t io n  o f  d a ta ,  and the  s y n th e s is  and re p o r t in g  o f  t im e ly  in ­
fo rm a t io n  fo r  oil and gas o f fs h o re  leas ing  d ec is io ns .  In te rn s h ip  
o b je c t iv e s  were sa t is f ie d  b y  com p le t ing  in d u s t r ia l  e n g in e e r in g ,  
p ro je c t  management, and o th e r  p ro fe ss io n a l ta s k s .
Key w o rd s : p ro je c t  management, in d u s t r ia l  e n g in e e r in g ,  cos t e n ­
g in e e r in g ,  geo log ica l o c e a n o g ra p h y ,  m a t r ix ,  m a tr ix  management, 
c o n t ra c ts  a d m in is t ra t io n ,  e s t im a t in g ,  p la n n in g ,  re so u rce  manage­
m ent, lo g is t ic s ,  in te r n s h ip ,  D oc to r o f  E n g in e e r in g ,  o c e a n o g ra p h y ,
o il and gas leas in g .
"What we ob ta in  too cheap , 
we esteem too l i g h t l y ;  
i t  is dearness  o n ly  th a t  
g ives  e v e r y th in g  i ts  v a lu e . "
Thomas Paine
In the  summer o f  1978 w h ile  v is i t i n g  f r ie n d s  at Texas A&M 
U n iv e r s i t y ,  I was made aware o f  a p o te n t ia l  job o p p o r tu n i t y  w h ich  
became the  f i r s t  s tep  tow a rds  the  accom plishm ent o f  a D octo r o f  
E n g in e e r in g  D egree . I p u rs u e d  the  job o p p o r tu n i t y  and was te n ­
de red  an o f fe r  in the  College o f  Geosciences. A t  abou t the  same 
time I app lied  and was g ra n te d  adm ission to  bo th  th e  G raduate  
College and Docto r o f  E n g in e e r in g  P rog ram  in the  E n g in e e r in g  Co l­
lege. I s u b s e q u e n t ly  completed g ra d u a te  level cou rses  and p u r ­
sued th e  p o s s ib i l i t y  o f  an In te rn s h ip  w i th in  Texas A&M U n iv e rs i t y  
and th e  Texas A&M Research F o u n d a t io n .  My goal d i re c t iv e n e s s  c u l ­
m inated w ith  th e  acceptance o f  my p roposed  In te rn s h ip  and Degree 
Plan in late 1979 b y  my G radua te  A d v is o r y  Committee and b o th  the  
G radua te  and E n g in e e r in g  C o lleges. For these actions I am espe­
c ia l ly  in deb ted  to  my Committee c o n s is t in g  o f  D rs .  M .J .  "B o b "  Fox, 
J r . ,  R . B .  " D ic k "  Konzen, D .L .  "D o n "  Woods, R . " D ic k "  Rezak, Biman 
Das, D .A .  "D a v e "  B ro o k s ,  and Lee S taven hage n , and to  D rs .  C . 
R o d e n b e rg e r  and R. S tew ard  o f  th e  E n g in e e r in g  Co llege . I am also 
g ra te fu l  fo r  th e  encouragem ent g iv e n  b y  D r .  M. J. F ox ,  J r . ,  and 
fo r  th e  s u p p o r t  o f  my M anager, D r .  R. Rezak. D u r in g  th e  In te r n ­
s h ip  I also o f fe r  special th a n k s  to  my two able a s s is ta n ts ,  
M rs .  J. Pate and M rs .  S. H e r r ig ,  f o r  w o rd  p ro c e s s in g  se rv ices  and 
o th e r  a d m in is t ra t iv e  fu n c t io n s .  Many th a n k s  o f  a p p re c ia t io n  are 
also in  o rd e r  f o r  my w ife ,  B e t t y ,  o u r  son, M a rk ,  and d a u g h te r ,  
K a th y ,  f o r  the  time from  the  fam ily  I s p e n t  p u r s u in g  th e  Docto r 
o f  E n g in e e r in g  D egree ; t h e i r  love and u n d e rs ta n d in g  w il l  be f o r ­
e v e r  c h e r is h e d .
Joseph U . Le B lanc 
J a n u a ry  1981
D e s c r i  p t  i on Page
T i t l e  P a g e ...............................................................................................
A p p r o v a l  P a g e .......................................................................................  1
O b l i g a t i o n  o f  an E n g i n e e r ......................................................  i i
A b s t r a c t ....................................................................................................  1
A c k n o w le d g e m e n ts ............................................................................... V l
T a b le  o f  C o n t e n t s ............................................................................  v * *
L i s t  o f  T a b l e s ....................................................................................
L i s t  o f  F i g u r e s .................................................................................  x
C h a p t e r  I :  P la n n e d  I n t e r n s h i p .........................................
In  t  r o d u c  t  i o n ............................................................................
B a c k g r o u n d .................................................................................
Ob j ec t  i ve  .................................................................................... ^
P r o j e c t  M anag em e n t O b j e c t i v e s ................  13
I n d u s t r i a l  E n g i n e e r i n g  O b j e c t i v e s . . .  14
O t h e r  O b j e c t i v e s .................................................... 16
R e f e r e n c e s .................................................................................. 18
C h a p t e r  I I :  I n t e r n s h i p  R e s u l t s ......................................  19
I n t  r o d u c  t  i o n ............................................................................  21
O v e r v i e w ....................................................................................... 22
I n t e r n s h i p  E v a l u a t i o n  b y  D r .  R . R e z a k . . . .  33
I n t e r n s h i p  O r g a n i z a t i o n s ............................................ 36
1 s t  O b j e c t i v e :  P r o j e c t  M a n a g e m e n t ................. 45
De sc r  i p t  i on Page N o .
2nd  O b j e c t i v e :  I n d u s t r i a l  E n g i n e e r i n g  . . .  75
3 r d  O b j e c t i v e :  O t h e r  .............................................. .. 96
R e f e r e n c e s ....................................................................................  98
C h a p t e r  I I I :  C o n c lu s i o n s  and  R e c o m m e n d a t io n s . .  102
I n t  r o d u c  t  i o n ...............................................................................  104
C o n c l u s i o n s .................................................................................. 104
R e c o m m e n d a t io n s .......................................................................  107
C o n c lu d in g  R e m a r k s ............................................................... 115
A p p e n d  i c e s .................................................................................................. 116
A :  D o c t o r  o f  E n g i n e e r i n g  P r o g r a m ..............................  119
B: S e l e c t e d  C h a p t e r s :  T e c h n i c a l  R e p o r t
8 1 - 2 - T .......................................................................................  127
C: Job  D e s c r i p t i o n  ( P r o g r a m  M a n a g e r ) .................... 184
D: B i b l i o g r a p h y  ( M a t r i x  and  P r o j e c t
M a n a g e m e n t ) .......................................................................... 192
E : S a m p le  MEB P r o f i l e  R e p o r t .........................................  202
F : PERT E x a m p le ............................................................................  217
V i t a ..................................................................................................................  222
L I S T  OF TABLES
T a b le  N o . De sc  r  i p t  i on Page N o .
1 C o m p le te d  G r a d u a t e  S t u d i e s  w i t h  R e s u l t s . . . .  9
2 D o c t o r  o f  E n g i n e e r i n g  S c h e d u le  (D e c  8 0 ) . . . .  11
3 D o c t o r  o f  E n g i n e e r i n g  S t u d i e s  w i t h  R e s u l t s
(D ec  8 0 ) .......................................................................................  11
4 P l a n s ,  R e p o r t s ,  and  P r o p o s a l s  P r e p a r e d ...........  23
5 B u s in e s s  D e v e lo p m e n t  H i s t o r y
(A u g  7 8 -D e c  8 0 ) ....................................................................  54
6 I n t e r v i e w i n g  G u i d e l i n e s ....................................................  63
7 C o s t  E n g in e e r  S k i l l s  C o u rs e  T o p i c s ......................  81
8 Summ ary o f  C o m p o u n d in g  F a c t o r s  and
De s i gna  t i o n s ............................................................................  82
L IS T  OF FIGURES
F i g u r e  N o . De sc  r  i p t  i on Page N o .
1 T r a i n i n g  f o r  t h e  I n d u s t r i a l  E n g i n e e r ................  5
2 C o n c e p t u a l  M o d e l ,  M anag em e n t E n g i n e e r i n g . . .  7
3 C o n c e p t u a l  M o d e l ,  G e n e r a l  P r o j e c t
M a n a g e m e n t .................................................................................  7
4 Map o f  P r o p o s e d  T r a c t s  on L e a s e  S a le s
A62 and 6 2 .................................................................................. 27
5 M a jo r  T o p o g r a p h i c  F e a t u r e s  on t h e  T e x a s -
L o u i s i a n a  O u t e r  C o n t i n e n t a l  S h e l f ...................  29
6 TAMUS, TAMRF, and  S o u rc e  o f  F u n d i n g ...................  37
7 O r g a n i z a t i o n a l  S e t t i n g ,  TAMU a nd  TAMRF...........  38
8 I d e a l  O r g a n i z a t i o n a l  F l o w ..............................................  39
9 MEB C o m p o s i t e  Summ ary f o r  28 E n g i n e e r s ...........  68
10 C ash  F lo w  D ia g r a m s .................................................................  83
11 P r e l i m i n a r y  S k e t c h  PHISH S y s t e m ..............................  90
12 P r e l i m i n a r y  S c h e m a t i c  PHISH S y s t e m ......................  91
E -1  t o  E -1 2  P a t t e r n s  ( o f  d im e n s io n
c o m b i n a t i o n s ) .......................................................................... 211
CHAPTER I
" W h a t e v e r  y o u  v i v i d l y  i m a g i n e , 
a r d e n t l y  d e s i r e , 
s i n c e r e l y  b e l i e v e , a n d  
e n t h u s i a s t i c a l l y  a c t  u p o n  . . . 
m u s t  i n e v i t a b l y  com e t o  p a s s ! "
P a u l  J . M e y e r
CHAPTER I 
PLANNED IN TE R N S H IP
IN TR O D U C T IO N  
T h e  p u rp o s e  o f  th is  r e p o r t  is to p re s e n t  th e  re s u l ts  o f  my 
D o c to r  o f  E n g in e e r in g  In te rn s h ip  ( h e r e in a f te r ,  I n te rn s h ip )  a t 
Texas  A&M U n iv e rs i t y  ( h e r e in a f t e r , TAM U ) and the  Texas A&M Re­
sea rch  F ounda t ion  (h e r e in a f te r ,  TA M R F) d u r in g  the  12-m onth p e r io d  
o f  J a n u a ry  80 to  December 80. The  In te rn s h ip  dea lt  w i th  the  man­
agement o f  oceanog raph ic  re s e a rc h ,  and the  r e p o r t  s a t is f ie s  p a r ­
t ia l  re q u ire m e n ts  fo r  th e  D octo r o f  E n g in e e r in g  Degree ( h e r e in ­
a f t e r ,  D . E n g . ) .  T he  D oc to r o f  E n g in e e r in g  P rog ram  (h e r e in a f te r ,  
P ro g ra m ) is d e s c r ib e d  in A p p e n d ix  A .
T h e  f i r s t  sect ion  o f  th is  c h a p te r  in t ro d u c e s  the  co n te n ts  o f  
th is  r e p o r t  and p ro v id e s  an in t ro d u c t io n  o f  in te re s ts .  G ro w th  
models and a b r ie f  b a c k g ro u n d  are in c lu d e d  in  the  second se c t io n ,  
and th e  In te rn s h ip  ob je c t ive s  are d e s c r ib e d  in  the  t h i r d  se c t io n .  
T h e  r e p o r t  is also o rga n ize d  in to  seve ra l c h a p te r s .  C h a p te r  I 
p re s e n ts  the  p ropo sed  and a p p ro v e d  In te rn s h ip ;  C h a p te r  II p r e ­
sen ts  an o v e rv ie w  o f  th e  In te rn s h ip  and re p o r ts  the  re s u l t s ;  and 
C h a p te r  I I I  cove rs  conc lus ions  and s p e c i f ic  recom m endations re ­
la t in g  to th e  o rg a n iz a t io n s  and the  In te r n s h ip .
S ince in te re s ts  are in areas re la te d  to p ro je c t  management 
o r  management e n g in e e r in g ,  d e f in i t io n s  and t r a in in g  re q u ire m e n ts
T he  gene ra l gu ide  in I n d u s t r ia l  E n g in e e r in g  (1) was used as 
a p a t te rn  fo r  fo rm a t and s ty le .
were researched  fo r  the  most a p p ro p r ia te  d e f in i t io n .  On num erous 
occasions in d u s t r ia l  e n g in e e r in g  is d e f in e d  in In d u s t r ia l  
E n g in e e r in g  as: " th e  d e s ig n ,  im p rovem en t,  and in s ta l la t io n  o f  
in te g ra te d  system s o f  men, m a te r ia ls ,  and e q u ip m e n t .  I t  d ra w s  
upon spec ia l ized  know ledge  and s k i l l  in the  m athem atica l, p h y s ­
ica l,  and social sciences to g e th e r  w i th  the  p r in c ip le s  and m eth ­
ods o f  e n g in e e r in g  ana lys is  and d e s ig n ,  to  s p e c i fy ,  p r e d ic t ,  and 
eva lua te  the  re s u l ts  to  be ob ta ined  from  such sys tem s" ( 1 ) .  In 
d ec rea s ing  o rd e r  o f  im po rtance , the  t r a in in g  o f  an in d u s t r ia l  
e n g in e e r  ( IE )  as d e f in e d  in th e  In d u s t r ia l  E n g in ee r  Handbook b y  
M ayna rd  (9) in c lu d e s :
1. Human re la t io n s
2. S u p e rv is io n  and management
3. M ethods im provem ent p rog ram s
4 . Systems des ign
5. S ta t is t ic a l te ch n iq u e s
6. O pe ra t ions  resea rch
7. Mathematical dec is ion  too ls
8. Work measurement te c h n iq u e s .
M a yn a rd  also c ites  t r a in in g  re q u ire m e n ts  w h ich  have been expanded  
in F ig u re  1. A n  ana lys is  o f  these data  and an u n d e rs ta n d in g  o f  
th e  fu n c t io n a l  re s p o n s ib i l i t ie s  o f  an IE c le a r ly  e x h ib i ts  w h y  the  
IE has been labeled in re c e n t  yea rs  as a " p r o d u c t i v i t y "  e n g in e e r .
The  IE is t ra in e d  to  ask que s tions  and seek a l te rn a t iv e s  and 
so lu t ions  to  m a n a g e m e n t/e n g in e e r in g  p rob lem s in a m anner th a t
An in d u s tr ia l  eng ineer is  
most e f fe c t iv e  when he is :
Which re q u ire s  t r a in in g  in :
1. F i r s t  and forem ost s k i l le d  in 
IE techn iques
L a te s t IE techn iques
2. Knowledgeable o f  group dynamics:
a. M o tiv a tio n
b. Impact o f  change
c. O rg a n iza tio n a l behav io r
Group dynamics 
Leadersh ip  s k i l l s  
M anageria l s k i l l s  
L a b o r- re la t io n s  s k i l l s
3. A good 1is te n e r A c t iv e  l is te n in g  
Com nunication s k i l l s  
Negot i a t ing  sk i 11s
4 . A c a ta ly s t  in  deve lop ing  an 
unders tand ing  o f needs
C o n s u ltin g  sk i 1 Is 
Cormnunication s k i l l s
5, A change agent C onsu lt ing s k i11s 
Group dynamics
6. An in te rp re te r  o f  re s u lts 1ndus t r i a l  eng i neer i ng sk i l l s  
Consu11 i ng sk i 11s 
C ontainicat ion s k i l l s
7 . S upportive  o f  IE group 
obj ect ives :
a. P h ilosophy
b . Pol ic y
c. P ro fe ss io n a l
S e n s it iv i t y  t r a in in g  
Group problem s o lv in g  
Group d e c is io n  making
8. An id e n t i f ie r /w o rk e r  o f
p e r ip h e ra l/ re la te d  problems
U nderstand ing th a t the IE does 
not so lve  a l l  problems 
Group dynamics and m o tiv a tio n
9. Open w ith  c l ie n ts  and o th e rs S e n s it iv i t y  t r a in in g
A c tiv e  l is te n in g
R e la tio n s h ip  inprovement program
10. A user o f  a v a ila b le  resources Knowledge o f  what resources are 
a v a ila b le  and how to  use them
11. Knowledgeable o f  conrpany goals 
and p la n s , a c tn in is tra t io n , 
and e n g inee ring  systems
General business su b je c ts  
F in a n c ia l management 
0  D and H R D programs
will increase p e r fo rm a n c e ,  p r o d u c t i v i t y ,  and p r o f i t s  w i th in  an 
o rg a n iz a t io n .  The  IE seeks a l te rn a t iv e s  to  e l im ina te , com bine, 
im p rove , o r  change  a sequence, p lace , o r  p e rs o n .  While se e k in g  
a l te rn a t iv e s ,  th e  fu n c t io n a l  q ue s t ions  no rm a lly  asked a re :  (1) 
What is the  process? (P u rp o s e ? ) ;  (2) Where shou ld  th is  be  done? 
(P lace?); (3) When shou ld  th is  be done? (S equence? );  (4) Who 
shou ld  do th is?  (P e rs o n ? ) ;  (5) How shou ld  th is  be done? 
(M eans?); a n d , (6) e v e ry  q ue s t ion  is fo l low ed w i th  w h y ? 
(R e s u l ts ? ) .  What, w h e re ,  w hen , w ho, how , and w h y  a re  w hat 
R u d y a rd  K ip l in g  ca lled h is  " s ix  hones t s e r v in g  men (T h e y  ta u g h t  
me all I k n e w . ) . "  A n d  " w i th  these s e rv in g  m e n ,"  th e  IE can be 
in t im a te ly  in v o lv e d  w i th  the  management p rocess o f  p la n n in g ,  
o rg a n iz in g ,  d i r e c t in g ,  c o n t r o l l in g ,  e v a lu a t in g ,  b u d g e t in g ,  e t c . ,  
and a p p ly  p ra c t ic a l  methods and te c h n iq u e s  in s o lv in g  the  p r o b ­
lems.
BACKGROUND
My o r ig in a l  u n d e rs ta n d in g  o f  in d u s t r ia l  e n g in e e r in g  can be 
c o r re la te d  to  e xpe r iences  in system s e n g in e e r in g  and sys tem s man­
agement in th e  e a r ly  to  mid '60s. In  A u g u s t  1964 w h ile  em ployed 
in a System P rogram  O ff ic e  as a T e s t  and E va lua t ion  S p e c ia l is t ,  a 
management e n g in e e r in g  concep tua l g ro w th  model (F ig u re  2) was 
d e ve lop ed ; and in Septem ber 1976, a genera l p ro je c t  management 
concep tua l model (F ig u re  3) was deve lo p e d . These tw o  models are 
d e s c r ib e d  h e re in .
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F ig u re  3. Conceptual M odel, General P r o je c t  Management
The  t r ia n g u la r  g ro w th  model d e p ic ts  many o rg a n iz a t io n a l 
face ts  and was a pe rsona l g ro w th  model. In th e  model the  p r o ­
fess iona l com ponents in c lu d e  b e in g  a R e g is te re d  P ro fess iona l 
E n g in ee r  and a C e r t i f ie d  Data P rocessor w h ich  complements the  
educa tiona l com ponents o f  the  M aste r o f  E n g in e e r in g  ( 8 ) ,  M aste r 
o f  C o m pu ting  Science ( 7 ) ,  and M aste r o f  B us iness  A d m in is t ra t io n  
(6) s tu d y  p rog ram s  (see Tab le  1 ) .  The  o b je c t ive s  were to  be  able 
to  so lve fu n c t io n a l  p rob lem s in an e f fe c t iv e  and e f f i c ie n t  m anner 
and to  be able to  in te r fa c e  w i th  a C h ie f  E x e c u t iv e  O f f ic e r ,  p r o ­
fess iona ls ,  m anagers , o r  la b o re rs .  S im ila r  o b je c t ive s  were also 
documented fo r  the  P rog ram  and o f fe re d  th e  cha l lenge  and o p p o r ­
t u n i t y  to  s t r i v e  fo r  p e r fe c t io n  and be rew a rde d  in th e  p rocess  
w ith  th e  D octo r o f  E n g in e e r in g  D egree .
A n o th e r  model was deve loped in 1976 as a means to  u n d e rs ta n d  
more th o ro u g h ly  th e  re q u ire m e n ts  o f  a p ro je c t ,  the  q u a l i f ic a t io n s  
o f  a p ro je c t  m anager, and how to be s t  s a t is fy  these re q u ire m e n ts  
and q u a l i f ic a t io n s  (F ig u re  3 ) .  The  fu n c t io n a l  aspects  o f  th is  
genera l p ro je c t  management model can be m od if ied  in to  a m a tr ix  
management model when re q u i re d  b y  a p ro je c t .
In th is  model, severa l e n g in e e r in g  d is c ip l in e s  are  id e n ­
t i f ie d  in an a t te m p t to  d e f in e  common th re a d s  across fu n c t io n a l  
a reas . The  d is c ip l in e s  in the  model co u ld  be expanded  and d is ­
t r ib u te d  d i f f e r e n t l y ,  b u t  tw o  common th re a d s  are  th e  in d u s t r ia l  
and management e n g in e e r in g  d is c ip l in e s .  In h e re n t  q u a l i f ic a t io n s  
and ta le n ts  o f  in d u s t r ia l  o r  management e n g in e e rs  are  the
Tab le  1. Completed Graduate S tud ies  w i t h  R e su lts  
COURSE HOURS CRADE COURSE TITLE
MASTER OF ENGINEERING
(May 1972, Texas A&M U n iv e r s i t y )
I En 615 4 B P ro d u c t io n  & In v e n to ry  C o n tro l  Systems
1 En 660 3 A Design & C o n tro l o f  E n g in e e r in g  M gnt. Systems
1 En 661 3 A Network-Based P la n n in g  & Schedul in g  Systems
I En 662 3 A P la n n in g  Technology
I En 663 3 B E n g in e e r in g  Management C o n tro l Systems
I En 664 3 A P r in c ip le s  o f  S chedu l ing
I En 685 5 A Problem ( In v e n to ry  C o n tro l  Systems)
I En 685 2 B Problem (P rocedura l Languages)
l t d  E 681 1 S I n t e r d i s c i p l i n a r y  E n g in e e r in g  Seminar
Mgnt 655 3 A Survey o f  Management
F in  652 3 B F in a n c ia l  Management
Acc t 640 3 B A cco un t ing  Concepts & Procedures
MASTER OF BUSINESS A D M IN IS T R A T IO N
(December 1972, Texas  A&M U n iv e r s i t y )
F in  630 3 B Problems o f  C o rpo ra te  F inance
F in  638 3 A Management o f  F in a n c ia l  In te rm e d ia r ie s
F in  670 3 A P la n n in g ,  Program ning, B u dge t in g  Systems
F in  685 3 A Problem (F in a n c ia l  Management)
A c c t  649 3 B Management A c co u n t in g
B Ana 666 3 B Q u a n t i t a t iv e  A n a ly s is  f o r  Bus iness D e c is io n s
B Ana 680 3 B Business Pol ic y
B Ana 685 3 A Problem (F in a n c ia l  A n a ly s is )
Mgnt 609 3 B Management Seminar (O rg a n iz a t io n  & Leade rsh ip )
Mgnt 610 3 A Business and S o c ie ty
Mgnt 672 3 A Management In fo rm a t io n  Systems
M<tg 675 3 B M a rk e t in g  Management
MASTER OF COMPUTING SCIENCES
(J a n u a ry  1969, T exas A&M U n iv e r s i t y )
CS 641 4 B Conputer Languages
CS 643 4 B Lo g ic  o f  In fo rm a t io n  P rocess ing
CS 645 3 A Data P rocess ing  Management
CS 648 3 A Corrputer S o ftw a re  Systems
CS 649 3 A Time S ha r ing  Conputer Systems
CS 681 2 S Corrputing Sciences Seminar
CS 685 3 A Problem (Conputer G raph ics )
Math 480 3 A Advanced D i g i t a l  Conputer P rogram ning
Math 411 3 B Advanced C a lc u lu s
1 En 614 4 B Advanced Q u a l i t y  C o n tro l
1 En 620 4 B P r in c ip le s  o f  O p e ra t io n  A n a ly s is
p ro je c t  management re q u ire m e n ts  associated w i th  p la n n in g  and con ­
t r o l l i n g  cos ts ,  t im e , m a te r ia ls ,  s u b c o n t ra c ts ,  and o th e r  r e ­
sou rces , and those re q u ire m e n ts  associated w i th  e v a lu a t in g  p e r ­
fo rm ance , p r o d u c t i v i t y ,  and p r o f i t s .
As d e s c r ib e d  h e re in ,  genera l and in d u s t r ia l  e n g in e e r in g  e x ­
p e r ie n c e ,  e d u c a t io n ,  and t r a in in g  shou ld  s a t is fy  some o f  the  
fu n c t io n s  in th e  model. In te rp e rs o n a l ,  m anage r ia l,  f in a n c ia l ,  
and in fo rm a tio n  p ro c e s s in g  e x p e r ie n c e ,  e d u c a t io n ,  and t r a in in g  
shou ld  espec ia l ly  s a t is fy  the  p ro je c t  c o n t ro l  and a d m in is t ra t iv e  
fu n c t io n s .  The  a d d it io n a l se lec t ive  t r a in in g  in laboi—re la t io n s ,  
e th ic s ,  econom ics, law , n e g o t ia t io n ,  and s a fe ty  inc reased  the  
management e n g in e e r in g  a b i l i t ie s ,  e xpa nded  p ro fe ss io n a l g ro w th  to  
accommodate the  scope o f  re s p o n s ib i l i t y  and a u th o r i t y ,  and in ­
creased the  p o te n t ia l  fo r  becom ing an e f fe c t iv e  and e f f i c ie n t  
bus iness  e x e c u t iv e ,  c o n s u l ta n t ,  o r  m anager o f  e n g in e e r in g ,  p r o ­
je c ts ,  p ro je c t  c o n t ro l ,  re s o u rc e s ,  e tc .  F u r th e rm o re ,  the  a b i l ­
i t y  to  co n ve rse  in th e  F re n c h  la nguage  f lu e n t l y  s h o u ld  increase 
p o te n t ia l  c o n t r ib u t io n s  in a m u lt i -n a t io n a l  e n v i ro n m e n t .
The  D oc to r o f  E n g in e e r in g  Degree w i l l  be th e  cu lm in a t io n  o f  
a n o th e r  pe rsona l goa l.  The  p lan  was to  s a t is fy  th e  schedu le  and 
to  complete th e  cou rses  set f o r t h  in Tab les  2 and 3, w i th  the  
u n d e rs ta n d in g  th a t  t a rg e t  dates c ou ld  be m od if ied  o r  cou rses  
cou ld  be changed  to  s a t is fy  h ig h e r  p r i o r i t y  pe rsona l goa ls .  The  
goal f o r  th e  D .  E n g .  was re a l is t ic  and w i l l  be ach ieved  on 
schedu le .
Tab le  2. D oc to r  o f  E n g in e e r in g  Schedule (Dec 80)
DATE ACTION
Aug 59 G onp le ted , B a che lo r  o f  Science
Jan 69 Gorrpleted, M aster o f  C onputing  Sciences
May 72 G onp le ted , M aster o f  E n g in e e r in g
Dec 72 G onple ted, M aster o f  Bus iness A d m in is t r a t io n
Aug 78 S ubm itted , D. Eng. A p p l i c a t io n
Aug 78 A d m it te d ,  Graduate C o llege
Aug 78 A d m it te d ,  D. Eng. Program
Jan 79 E n ro l le d ,  1st Course
Dec 79 Approved, D. Eng. Degree P lan
Dec 79 Completed, 12 SHs ( s u n - to -d a te )
Jan 80 S ta r te d ,  In te rn s h ip
May 80 C o rp le te d ,  25 SHs ( s u n - to -d a te )
Dec 80 G onp le ted , In te rn s h ip
Dec 80 G onp le ted , 51 SHs ( s u n - to -d a te )
Jan 81 G onp le te , O ra l Exam ination
May 81 G onp le te , 57 SHs ( s u n - tq -d a te )
May 81 Gorrplete, D o c to r  o f  E n g in e e r in g
T ab le  3. D oc to r  o f  E n g in e e r in g  S tu d ie s  w i th  R e s u lts  (Dec 80)
COURSE HOURS GRADE CDURSE TITLE
1 En 603 4 B Hunan R e la t io n s  in  In d u s t r y
1 En 604 3 * Advanced Methods E n g in e e r in g  & Work 
Measurements
1 En 606 3 A C o l l e c t i v e  B a rg a in in g  in  the P t b l i c  S e c to r
1 En 611 3 A A r b i t r a t i o n  Procedures in Work P ra c t ic e s
1 En 666 3 * E n g in e e r in g  Economy
1 En 685 3 * Problem ( M a t r ix  Management)
1 En 689 3 A I n d u s t r ia l  Job A n a ly s is
Engr 681 3 S P ro fe s s io n a l Development Seminars
Engr 684 16 ★ P ro fe s s io n a l In te rn s h ip  ( P r o je c t  Management)
Mgnt 643 3 * Legal R e la t io n s h ip s
Ocn 606 2 A G e o lo g ic a l Oceanography C ru is e
S Eng 670 3 B In d u s t r i a l  S a fe ty  E n g in e e r in g
l t d  E 671 2 A P ro fe s s io n a l E n g in e e r in g  E th ic s  & P r a c t ic e
* To be c o n p le te d  d u r in g  S p r in g  81 Semester.
O BJEC TIVES
As spec if ied  in th e  P rog ram  (A p p e n d ix  A ) ,  th e re  is a minimum 
set o f  semester and in te rn s h ip  h o u rs .  These h o u rs  were  spec if ied  
on the  Degree Plan and a p p ro v e d  b y  th e  E n g in e e r in g  and G rad ua te  
Colleges (T a b le  3, p .  11 ).  The  In te rn s h ip  was schedu led  fo r  the  
p e r io d  o f  J a n u a ry  80 to  December 80 at Texas  A&M U n iv e r s i t y  and 
the  Texas  A&M Research F o u n d a t io n .
A p o s i t io n  was nego tia ted  as th e  P rog ram  M anager o f  an 
in te r d is c ip l in a r y  ocea nog raph ic  p ro g ra m  u n d e r  a c o n t ra c t  w i th  the  
U .S .  D e pa rtm en t o f  I n t e r io r ,  B u rea u  o f  Land  M anagement. D u r in g  
the  In te rn s h ip ,  th e  P rog ram  M anager was to  be " re s p o n s ib le  fo r  
the  a d m in is t ra t iv e ,  lo g is t ic a l ,  f in a n c ia l ,  and s c ie n t i f ic  c o o rd i ­
na t ion  o f  th e  w o rk  e f fo r t s "  and was to  be "v e s te d  w i th  s u f f i c ie n t  
a u th o r i t y  to  in s u re  t im e ly ,  e f f i c ie n t  and com peten t accom p lish ­
ment o f  all w o rk  re q u i re d  u n d e r  the  c o n t ra c t "  (2 ;  10; 11; 12; 
13). D r .  R ic h a rd  Rezak, D e p u ty  D e pa r tm en t Head and a geo log ica l 
o c e a n o g ra p h e r ,  was th e  manager and de lega ted  re s p o n s ib i l i t ie s  and 
a u th o r i t y  fo r  m anag ing  th e  c o n t r a c t .  D r .  Rezak expe c ted  th e  
e f fe c t iv e  a p p l ic a t io n  o f  e x p e r t is e  in p ro je c t  m anagement, in d u s ­
t r ia l  e n g in e e r in g ,  in fo rm a t io n  p ro c e s s in g ,  and human re la t io n s  to  
the  jo b .
T he  in te rn  a d v is o r ,  D r .  D av id  A .  B ro o k s ,  is an e n g in e e r in g  
g ra d u a te  w i th  a B ache lo r  o f  Science in E le c t r ic a l E n g in e e r in g ,  a 
M aster o f  Science in Ocean E n g in e e r in g ,  and a D oc to r  o f  P h i lo s ­
o p h y  in O c e a n o g ra p h y .  He is an e d u c a to r ,  re s e a rc h e r ,  e n g in e e r ,
and also Manager o f  T echn ica l S e rv ices  in the  D e pa rtm en t o f  
O ceanog raphy  at T A M U . These c re d e n t ia ls  sa t is f ie d  the  in te rn  
a d v is o r  re q u ire m e n ts  o f  th e  E n g in e e r in g  and G radua te  C o lleges .
A n o th e r  re q u ire m e n t  o f  th e  In te rn s h ip  e x p e r ie n c e  was th a t  i t  
shou ld  a p p ly  to w a rd  re g is t r a t io n  as a P ro fess iona l E n g in e e r  in 
the  State o f  T e x a s .  As a R e g is te re d  P ro fess iona l E n g in e e r  in 
T exa s ,  th is  p ro fe ss io n a l re q u ire m e n t  (3) had a lre a d y  been s a t is ­
f ie d .
D u r in g  th e  I n te rn s h ip ,  te c h n ic a l ,  m anageria l,  and le a d e rsh ip  
a b i l i t ie s  were  to  be dem ons tra ted  and app lied  in th e  in n o v a t iv e  
and c re a t iv e  s o lu t ion  o f  te c h n ic a l ,  o rg a n iz a t io n a l ,  and ocean­
o g ra p h ic  p ro b le m s . T h e re fo re ,  sp e c i f ic  p ro je c t  m anagement, 
in d u s t r ia l  e n g in e e r in g ,  and  o th e r  o b je c t ive s  were p u rs u e d .
P ro je c t  Management O b jec t ive s
Some o f  th e  p ro je c t  management o b je c t iv e s  w e re :
1. P repa re  p la n s ,  execu te  p ro g ra m s ,  and manage o p e ra t in g  
b u d g e ts .  (I wanted to  a p p ly  management, c o s t ,  and p la n n in g  e n g i ­
n e e r in g  p r in c ip le s . )
2. P repa re  S ta tem ents  o f  Work and u n s o l ic i te d  p ro p o s a ls ,  o r  
techn ica l p ropo sa ls  in response to  Request fo r  P ropo sa ls .  (I 
wanted to  p re p a re  o r  ass is t  in  p r e p a r in g  at least one techn ica l 
p roposa l fo r  resea rch  f u n d in g . )
3. Estim ate costs  and p re p a re ,  n e g o t ia te ,  m o d ify ,  o r  execu te  
s u b c o n tra c ts  o r  s e rv ic e  ag reem en ts . (I w anted to  com ple te  the
A r t  o f  N e g o t ia t in g  Seminar b y  the  N e g o t ia t in g  I n s t i t u te ,  I n c . ,  
and to  im prove  e s t im a t in g  and n e g o t ia t in g  s k i l l s . )
4 . C o o rd ina te  th e  re d u c t io n ,  a n a ly s is ,  and r e p o r t in g  o f  da ta  
and th e  s y n th e s is  and r e p o r t in g  o f  q u a l i ty  in fo rm a t io n .  (I 
wanted to  c o o rd in a te  th e  de s ig n  and m ethod fo r  r e p o r t in g  resea rch  
re s u l ts  and to  c o -a u th o r  techn ica l r e p o r ts  and a r t ic le s  a r is in g  
from  the  c o n t r a c t . )
5. Se lect, h i re ,  and ass ign  p e rs o n n e l,  e va lua te  p e r fo rm a n c e ,  
and recommend p rom o tions  and m e r i t  in c rea ses .  (A s  th e  p e rson ne l 
c o o rd in a to r ,  I wanted to  a p p ly  accep tab le  in te rv ie w  and e v a lu a ­
t io n  te ch n iq u e s  w h ile  h i r i n g  and s u p e rv is in g  em p loyees .)
6. P repa re  and c o o rd in a te  news releases and make techn ica l 
eva lua t io ns  o f  e n v iro n m e n ta l im pact s ta tem en ts  (E IS ) .  (I wanted 
to  u n d e rs ta n d  th e  in te r fa c e s  between selected fe d e ra l agencies 
such as B u rea u  o f  Land  Management [B L M ] ,  U .S .  Geological S u rv e y  
[U S G S ],  E n v ironm en ta l P ro te c t io n  A g e n cy  [E P A ] ,  Na tiona l Oceanic 
and A tm o s p h e r ic  A g e n cy  [N O A A ] ,  Nationa l M arine  F is h e ry  S e rv ice  
[N M F S ],  and become fa m il ia r  w i th  a p p licab le  s ta tu te s  to  f a c i l ­
i ta te  news re leases and eva lu a t io n s  o f  e n v iro n m e n ta l im pact 
s ta te m e n ts . )
I n d u s t r ia l  E n g in e e r in g  O b jec t ive s
In  a d d it io n  to  th e  above sp e c i f ic  p ro je c t  management o b je c ­
t iv e s ,  in d u s t r ia l  e n g in e e r in g  o b je c t iv e s  w ere :
1. Manage a m u l t i - d is c ip l in a r y  resea rch  team . (I wanted to  
seek so lu t ions  to  management p rob lem s th a t  o c c u r  in a m a tr ix  man­
agement e n v i ro n m e n t . )
2. Lea rn  th e  s k i l ls  o f  a cos t e n g in e e r .  (I wanted to  a t te n d  
the  Cost E n g in ee r  S k i l ls  C ourse  sponsored  b y  th e  A m erican  A sso ­
c ia t ion  o f  Cost E n g in e e rs ,  and to  im prove  e s t im a t in g  and cos t 
e n g in e e r in g  s k i l l s . )
3. Lea rn  and a p p ly  job  ana lys is  te c h n iq u e s .  (I wanted to  
ana lyze  c e r ta in  tasks  and w r i te  job  d e s c r ip t io n s . )
4 .  Lea rn  and a p p ly  w o rk  measurem ent and methods e n g in e e r in g  
te ch n iq u e s  and p ro c e d u re s .  (I wanted to  ana lyze  and docum ent 
severa l ana ly t ica l processes used in s e d im e n to lo g y , c a r to g ra p h y ,  
geo logy , a n d /o r  o cea nog raph y  as a s tep  in the  deve lopm en t o f  a 
re a l is t ic  cos t m ode l.)
5. Make o r  s u p e rv is e  e n g in e e r in g  changes to  e x is t in g  system s 
o r  com ponen ts .  (I wanted to  p re p a re  e n g in e e r in g  d ra w in g s  o f  da ta  
co l lec t ion  s y s te m s .)
6. D es ign  and im plement in fo rm a t io n  p ro c e s s in g  o r  management 
so lu t ions  to  da ta  p ro b le m s . (I wanted to  dem on s tra te  the  use o f  
com pu te rs  as a tool to  ana lyze  resea rch  d a ta . )
7. Lea rn  and u n d e rs ta n d  human re la t io n s  p r in c ip le s .  (I 
p lanned  to  v o lu n te e r  as a Commercial A r b i t r a t o r  f o r  the  Am erican  
A r b i t r a t io n  A ssoc ia t ion  and the  Brazos V a l le y  B e t te r  B us iness  
B u re a u .  I also w anted to  se rve  as a re so u rce  pe rso n  on the
p ro je c t  in la b o r - re la t io n  p ro c e d u re s  and Equal Em ploym ent O p p o r ­
t u n i t y  re q u i re m e n ts . )
O th e r  O b jec t ive s
In a d d it io n  to  these in d u s t r ia l  e n g in e e r in g  o b je c t iv e s ,  I 
also wanted to  accom plish p e rs o n a l,  p ro fe s s io n a l,  c iv ic ,  and com­
m u n ity  ob je c t ive s  as a means to  s u p p o r t  my to ta l p ro fe ss io n a l 
g ro w th .  These in c lu d e d :
1. Speak at c iv ic  o r  p ro fe ss io n a l fu n c t io n s  on such su b je c ts  
as p la n n in g  and goal s e t t in g ,  m o t iv a t io n ,  employee s e le c t iv i t y ,  
p ro je c t  management, e tc .  (I wanted to  lead o r  p a r t ic ip a te  in 
w o rk s h o p s ,  le c tu re s ,  o r  se m in a rs . )
2. P a r t ic ip a te  a c t iv e ly  in p ro fess io na l a c t iv i t ie s  ( i . e . ,  
Texas and National Soc ie ty  o f  P ro fess iona l E n g in e e rs ,  Am erican  
In s t i t u te  o f  In d u s t r ia l  E n g in e e rs ,  Am erican  A ssoc ia t ion  o f  Cost 
E n g in e e rs ,  Soc ie ty  o f  C e r t i f ie d  Data P rocessors  and R eserve  O f f i ­
ce rs  A ssoc ia t ion )  and in c iv ic  and com m un ity  a c t iv i t ie s  ( i . e . ,  
L ions  In te rn a t io n a l ,  S t .  M ary 's  C a tho lic  C h u rc h ,  ASM C o nso lida ted  
In d e p e n d e n t  School D is t r i c t  Comm unication C o u n c i l ,  C ham ber o f  
C om m erce).
3. P e rfo rm  USAF Ready Reserve  d u t ie s  as a Plans and Re­
qu ire m e n ts  O f f ic e r  and a USAF Academy L ia ison  O f f ic e r .
These ob je c t ive s  were to  be p u rs u e d  d u r in g  th e  I n te r n s h ip .  
The  re s u l ts ,  e x c e p t io n s ,  a n d /o r  p rob lem s caused b y  o n -g o in g  man­
agement dec is ions  were  to  be docum en ted , a long  w i th  methods
o f  s o lu t io n s ,  in an In te rn s h ip  R e p o r t .  These re s u l ts  are  d o cu ­
mented h e re in .
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" L o r d ,
g r a n t  th a t  I
may a lways d e s ire
more th a n  I can a c c o m p l is h ."
M iche lange lo
CHAPTER II 
INTERNSHIP  RESULTS
IN T R O D U C T IO N  
T he  ob je c t ive s  o f  the  P rog ram  are to  educa te  e n g in e e rs  who: 
(1) are  te c h n ic a l ly  com peten t;  (2) u n d e rs ta n d  th e  soc ia l,  p o l i t ­
ica l,  e n v iro n m e n ta l ,  and o th e r  fa c to rs  w h ich  shape m odern te c h ­
n o lo g y ;  and , (3) can ope ra te  in th e  in te r fa c e  between soc ie ty  and 
te c h n o lo g y ,  a r t i c u la t in g  techno log ica l a l te rn a t iv e s  to  n on ­
e n g in e e rs .  T he  goal is to  deve lop  e n g in e e rs  w i th  te c h n ic a l ,  man­
a g e r ia l ,  and pe rsona l k n o w -h o w ,  s k i l l s ,  and a t t r ib u te s  who can 
lead an o rg a n iz a t io n  o r  p ro je c ts  and ach ieve p re d e te rm in e d  goals 
in p e r fo rm a n ce , p r o d u c t i v i t y ,  and p r o f i t s .  To s a t is fy  these 
o b je c t ive s  and goa ls , In te rn s h ip  o b je c t iv e s  and g ra d u a te  co u rs e s ,  
as p re s e n te d  in C h a p te r  I ,  were  ta i lo re d  to  b road en  th e  h o r iz o n  in 
p ro je c t  o r  e x e c u t iv e  m anagement. D u r in g  th e  In te r n s h ip ,  s ta ted  
o b je c t ive s  were s a t is f ie d ,  b u t  the  dynam ics  o f  the  o rg a n iz a t io n  
d id  no t p ro v id e  the  time and o p p o r tu n i t y  to  accom plish all o b jec ­
t iv e s  in th e  de ta i l o r ig in a l ly  a n t ic ip a te d .
An o v e rv ie w  o f  accom plishm ents d u r in g  the  In te rn s h ip  w i th  a 
b r ie f  p e r fo rm an ce  eva lu a t io n  b y  D r .  R . Rezak, the  in te rn  m anager, 
are in c lu d e d  in th e  n e x t  two sec t ion s .  In  su b s e q u e n t  sec t ions  o f  
th is  c h a p te r ,  th e  In te rn s h ip  e n v iro n m e n t  and o rg a n iz a t io n ,  ac­
t io n s ,  and re s u l ts  are docum ented . C onc lus ions  and recommenda­
t ions  are set f o r t h  in C h a p te r  I I I .
OVERVIEW
In th e  job ( In te r n s h ip )  as th e  P rog ram  M anager o f  the  BLM 
P rogram  O ff ic e  w i th  the  D e pa rtm en t o f  O ce a n o g ra p h y ,  a ba lance  b e ­
tween p e r fo rm a n c e ,  sched u le s ,  and cos t was m a in ta ined , de sp ite  
obstac les w i th in  th e  ra th e r  r ig id  fra m e w o rk  o f  TAMU and TA M R F . In 
th is  re s e a rc h ,  i t  was necessary  to  ba lance techno log ica l p e r f o r ­
mance w ith  th e  needs o f  cos t and sched u le s .  M anag ing  the  re ­
sou rces , espec ia l ly  the  14 P Is /C o -P Is ,  was c h a l le n g in g  s ince  some 
P is  were unaccustom ed to  w o rk in g  w i th in  a p la n n in g  and c o n t ro l l in g  
e n v iro n m e n t .  T h e y  were  more a t tu n e d  to  t h e i r  re s p e c t iv e  science 
ra th e r  than  a team work app roach  fo r  the  in te g ra t io n  and s y n th e s iz -  
a t ion  o f  da ta  from  m u l t i - d is c ip l in a r y  areas ( e . g . ,  g e o lo g y ,  b io l ­
o g y ,  o c e a n o g ra p h y ,  c h e m is t r y ,  g e o p h y s ic s ,  c o m p u te r  sc iences , e n g i ­
n e e r in g ,  e t c . ) .  T he  data  was s y n th e s iz e d  and docum ented in to  co ­
hes ive  and o rg a n iz e d  re p o r ts  o v e r  an e x te n d e d  p la n n in g  h o r izo n  
(A u g  78-M ar 8 1 ) .
As l is te d  in  Tab le  4 , management and lo g is t ic a l p lans  were 
p re p a re d ,  as were c ru is e  and p e r io d ic  p e r fo rm a n c e  r e p o r ts  c i t in g  
accom plishm ents , recom m endations, and cos t o r  schedu le  d e v ia t io n s .  
S ig n i f ic a n t  f in d in g s  and fo re ca s ts  were docum en ted . T h is  in fo rm a ­
t io n  was used b y  th e  New O rleans  Lou is iana  BLM O ff ic e  fo r  p r e ­
p a r in g  e n v iro n m e n ta l im pact s ta tem en ts  (11 ; 12) and in m ak ing  man­
agement dec is ions  (13; 34) re la ted  to  oil and gas a c t iv i t ie s  in 
the  G u lf  o f  M ex ico . A lease b lock  map o f  areas in th e  G u lf  o f  
Mexico made ava ilab le  b y  BLM fo r  leas ing  d u r in g  Lease Sales A62
Tab le  4. P lans, R e p o r ts ,  and P roposa ls  P re p a re d
PLANS REPORTS
C O N TR AC T #A A550-C T6-18
F IN A L  REPORT (772 p p . )
C O N TR AC T #A A550-C T7-15
F IN A L  REPORT (699 p p . )
EX EC U TIVE SUMMARY (89 p p . )
C O N TR AC T #A A 551-C T 8 -3 5
MANAGEMENT PLAN 
L O G IS T IC A L  PLAN 
Q UAR TER LY SUMMARY REPORTS 
PERIODIC PERFORMANCE REPORTS 
SPECIAL REPORTS 
Coffee Lum p Bank
P rocee d in gs :  G u lf  o f  Mexico In fo rm a t io n  
T r a n s fe r  M eeting  (12-13 May 80) 
CRUISE PLANS AND REPORTS 
1st M app ing  (54 days)
2nd M app ing  (7 days)
1st S ubm ers ib le  (36 days)
2nd S ubm ers ib le  (61 days)
1st SCUBA D iv in g  (8 days)
2nd SCUBA D iv in g  (8 days)
3 rd  SCUBA D iv in g  (8 days)
4 th  SCUBA D iv in g  (4 days)
5th SCUBA D iv in g  (8 days)
6 th  SCUBA D iv in g  (9 days)
1st FMG M o n ito r in g  (23 days )
2nd FMG M o n ito r in g  (21 days )
3 rd  FMG M o n ito r in g  (5 d ays )
4 th  FMG M o n ito r in g  (23 days)
5th FMG M o n ito r in g  (7 days)
1st Seasonal (8 days)
2nd Seasonal (13 days )
3 rd  Seasonal (10 days)
Summer Sam pling  (10 days)
1st R ecovery  (4 days )
2nd R ecove ry  (2 days )
3 rd  R ecove ry  (2 days )
4 th  R ecovery  (2 days )
1st D ep loym en t (6 days)
2nd D ep loym en t (4 days)
Sep 78
Dec 78
A p r 79
Sep 78
Sep 78
- Jan 79
- Oct 80
Sep 78 Nov 78
Jul 79 A u g 79
Sep 78 Dec 78
A u g 79 Nov 79
Sep 78 Oct 78
Dec 78 Mar 79
Mar 79 Jun 79
Jul 79 A u g 79
A u g 79 Dec 79
Jan 80 May 80
Sep 78 Feb 79
Dec 78 Mar 79
Feb 79 A p r 79
May 79 Jul 79
Jan 80 Jan 80
Dec 78 Feb 79
Mar 79 May 79
May 79 Sep 79
May 79 Sep 79
- Jun 79
Oct 79 May 80
O ct 79 May 80
Oct 79 May 80
Oct 79 May 80
Feb 80 May 80
Tab le  4 (C o n t in u e d )
PLANS REPORTS
F IN A L  REPORT (a p p ro x im a te ly  950 p p . )  Sep 78 Mar 81
EX EC U TIVE SUMMARY (a p p ro x im a te ly  75 p p . )  Sep 78 A p r  81
PROPOSALS SU BM ITTED
Proposal N tirbers D o l la r s  Proposed Pol la rs  Awarded C o n tra c t  Date
T/WRF 78-603 $1,985,213 $1,919,563++ Aug 78
TAMRF 79-510 11,290 11,290 Mar 79
TAMRF 79-549 139,198 139,198 Jun 79
TAMRF 79-736 605,298 397,558 Jul 79
TAMRF 79-838 50,330 25,340 Aug 79
TAMRF 80-043 86,496 108,444 Sep 79
TAMRF 80-087 1,399,166 * _  *
TAMRF 80-297 6,300 ** * *
TAMRF 80-301 96,880 ** * *
TAMRF 80-310 49,657 127,157 Jan 80
T/WRF 80-334 38,138 38,138 Jan 80
TAMRF 80-525 90,121 73,958 Jul 80
TAIVRF 80-543 20,808 20,808 Apr 80
TAMRF 81-132 4,122 4,900 Dec 80
T/WRF 81-162 5,018 * * * * * *
*RFP cance led ; **Funded p a r t i a l l y  in  TAMRF Proposal 80-310; 
* * *P e n d in g ;  t t P r i o r  to  enp loym ent.
PLANS REPORTS
C O N TR A C T A A 881 -C T 0 -25
MANAGEMENT PLAN Jun 80 -
LO G IS T IC A L  PLAN Jun 80 —
SAMPLING PLAN Jun 80 —
Q UAR TER LY SUMMARY REPORTS -
PERIODIC  PERFORMANCE REPORTS -
SPECIAL REPORTS -
F IN A L  REPORT ( D r a f t )  
EX EC U TIVE  SUMMARY ( D r a f t )
Jun  81 
Jun  81
T ab le  4 (C o n t in u e d )
PLANS REPORTS
CRUISE PLANS AND REPORTS
1st M app ing  (12 days) Jun 80
1st S ubm ers ib le  (24 days) Jul 80
1st SCUBA D iv in g  (9 days) May 80
2nd SCUBA D iv in g  (8 days) A u g 80
3 rd  SCUBA D iv in g  (4 days) Dec 80
1st R ecovery  (4 days ) Jul 80
2nd R ecovery  (3 days) Oct 80
3 rd  R ecovery May 81
4 th  R ecovery A u g 81
5th R ecovery Dec 81
1st Dep loym ent (8 days) A u g 80
2nd D ep loym ent (5 days) Dec 80
3 rd  Dep loym ent Jun 81
4th Dep loym ent Sep 81
Jul 80 
O ct 80 
Mar 81
PROPOSALS SU BM ITTED
Proposal Nurbers P o l la r s  Proposed P o l la r s  Awarded C o n tra c t  Date
TAMRF 80-423 836,305 +
T/WRF 80-424 824,680 795,000 Jun 80
T/WIRF 80-687 4,700 4,700 Jun 80
T/WRF 81-047 200,106 200,106 Dec 80
TAMRF 81-253 292,807 +
278,172 278,172 Feb 81
t A l t e r n a t i v e  ( i . e . ,  P roposal 80-424) s e le c te d .
and 62 is shown as F ig u re  4 .  C o n t r ib u t io n s  were used to  p re p a re  
th is  map and th e  one p re p a re d  fo r  Lease Sales A66 and 66 (1 2 ) .  
P is  p re se n te d  in fo rm a tio n  in B o s ton ,  M A, to  the  In te ra g e n c y  Com­
mittee on Ocean P o llu t ion  Research , D eve lopm ent,  and M o n ito r in g  
(COPRDM) as an a d ju n c t  o f  the  Federa l Pe tro leum  P rogram  R ev iew . 
The  COPRDM is a s ta n d in g  committee o f  th e  Federa l C o o rd in a t in g  
Counc il fo r  Sc ience, E n g in e e r in g ,  and T e c h n o lo g y .  E v id e n t ia ry  
h e a r in g s  fo r  c o n s id e r in g  National P o l lu ta n t  E l im ina tion  System 
(NPDES) p e rm its  on oil and gas a c t iv i t ie s  in the  G u lf  o f  M exico 
are  also schedu led  fo r  Ju ly  1981 in  H o us to n ,  T X .  T e s t im o n y  is 
b e in g  p re p a re d  b y  D r .  R . Rezak and D r .  D .  M cGrail u s in g  f in d in g s  
and fo re c a s ts .  The  NPDES p e rm its  are  issued b y  EPA to f i rm s  
a l low ing  them to d is c h a rg e  e f f lu e n ts  in the  m arine  e n v i ro n m e n t .
M ar i t im e , e n v iro n m e n ta l ,  a d m in is t ra t iv e ,  and o th e r  p u b l ic  
laws were rese a rch e d . P r iv a te  law encom pass ing  th e  su b jec ts  o f  
c o n t ra c ts ,  t o r t s ,  and p r o p e r t y  was also resea rched  fo r  p r in c ip le s  
and in fo rm a tio n  necessary  fo r  th e  p ro p e r  e xe cu t io n  o f  c o n t ra c ts .  
T he  law o f  agency  con ta ins  a b o d y  o f  law to reso lve  t o r t  l ia b i l i t y  
o f  the  em p loye r and em ployee. The  p r in c ip le s  th e re in  were  used in 
m anag ing the  s u b c o n tra c ts .
The  data  and samples co l lec ted  d u r in g  the  In te rn s h ip  had to  
be in v e n to r ie d ,  ana lyzed , in te g ra te d ,  and s y n th e s iz e d  in to  mean­
in g fu l  in fo rm a t io n .  C om pu te r and w o rd  p ro c e s s in g  reso u rce s  were 
o b ta ined  to  p rocess  the  data  and p re p a re  q u a n t i ta t iv e  r e p o r ts ,  
geo logical and b a th y m e t r ic  maps, and p h y s ic a l o c e a n o g ra p h y
ic Wj
p ro f i le s  ( i . e . ,  s a l in i t y ,  te m p e ra tu re ,  d e p th ,  t r a n s m is s iv i t y ,  
v e lo c i ty ,  e t c . ) .  The  p ro c e s s in g  o f  la rg e  geo log ica l and b io lo g i­
cal data  bases was accom plished . S u b o rd in a te s  were  de lega ted  
spec if ic  p ro g ra m m in g  re s p o n s ib i l i t ie s ,  methods were  a n a lyze d , and 
c o s t -e f fe c t iv e  im provem ents  fo r  c o l le c t in g ,  a n a ly z in g ,  and r e p o r t ­
in g  data were im p lem ented.
The  data and sample co l lec t io n  a c t iv i t ie s  were  in th e  G u lf  o f  
Mexico from  Texas to  F lo r id a .  Severa l c ru is e s  were m ob il ized  and 
dep loyed  from  the  dock a t TAMU M arine  O p e ra t io n s ,  G a lves ton ,  T X .  
F ig u re  5 p ro v id e s  th e  re la t iv e  loca tion  o f  the  subm ersed  to p o ­
g ra p h ic  fe a tu re s  ( i . e . ,  subm ersed  sa lt  domes o f f  o f  the  O u te r  Con­
t in e n ta l  She lf)  w here  data  are  b e in g ,  o r  have been , co l le c te d .  
The  lo g is t ic s  were p lanned  and c o o rd in a te d ,  t ra n s p o r ta t io n  re ­
qu ire m e n ts  were a r ra n g e d ,  fu n d s  were es t im ated and b u d g e te d ,  v e s ­
sels were c h a r te re d ,  and resou rces  necessary  to  s a t is fy  th e  m is­
sion o f  each c ru is e  were schedu led  ( i . e . ,  lo g is t ic a l c o o rd in a ­
t io n ) .  Severa l s u b c o n tra c ts  were  p re p a re d ,  n e g o t ia te d ,  and  exe ­
cu ted  to  ob ta in  e q u ip m e n t,  s e rv ic e s ,  p e rs o n n e l,  e t c . ,  f o r  s u p p o r t ­
in g  th e  oceanograph ic  p o r t io n  o f  the  data  c o l le c t io n  e f fo r t s .
In w o rk in g  w i th  oceanog raph ic  p ro je c ts ,  lo g is t ic a l p la n n in g  
and e xecu t ion  is c r i t ic a l  i f  estim ates and schedu les  are  to  be 
met. The  elements o f  n a tu re  as well as e q u ip m e n t fa i lu re s  cann o t 
be a c c u ra te ly  fo re c a s te d ;  hence , cos t es tim ates and schedu les  are 
sometimes a f fe c te d  a d v e rs e ly .  W henever fo rc e  m ajeure im pacted 
c o n t ra c tu a l ta s k s ,  es t im ates , and s ched u le s ,  a l te rn a t iv e s  were
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p re p a re d  and subm it ted  w i th  recom mendations to  the  BLM C o n t ra c t in g  
O f f ic e r  A u th o r iz e d  R e p re se n ta t ive  (C O A R ) .  The  recom m endations 
f re q u e n t ly  re s u lte d  in a re q u e s t  fo r  a p roposa l (RFP) f rom  BLM ; 
costs were es t im a ted , tasks  were  re sc h e d u le d ,  re q u ire m e n ts  were 
co l labo ra ted  w ith  P is ,  and p roposa ls  were p re p a re d  and s u b m it te d .  
D u r in g  the  p e r io d  A u g  78 to  Dec 80, the  p ro d u c t io n ,  s u b m iss io n ,  
and neg o t ia t ion  o f  20 p roposa ls  to ta l in g  o v e r  $7 m il l ion  was man­
aged . From th is  w o rk ,  c o n t ra c ts  were rece ived  w h ich  exceeded $4 
m il l ion .
The  costs  o f  the  c h a r te re d  vesse ls , n a v ig a t io n  s e rv ic e s ,  and 
o th e r  re q u ire m e n ts  such as the  DRV D IA P H U S , the  TAMU su b m e rs ib le  
vesse l,  were nego tia ted  and re n e g o t ia te d .  The  est im ated cos t fo r  
the  R /V  GYRE, the  TAMU resea rch  vesse l,  is $6000 /day ; a n a v ig a to r  
and LORAC e qu ipm en t is $1000 /day ; and th e  DRV D IAPHUS is $1700/ 
d a y .  These cos ts ,  when com bined w i th  m anpow er, re s u l te d  in m in i­
mal costs  w h ich  exceeded $ 1 0 ,0 0 0 /d a y .  D u r in g  p e r io d s  when de lays  
were caused b y  w e a th e r ,  ad d it io n a l costs  were p ropo sed  to ,  and 
ap p ro ved  b y ,  BLM as c o n t ra c t  m o d if ic a t io n s .
In d u s t r ia l  e n g in e e r in g  know le dge  and s k i l ls  were used in m ax­
im iz ing  re s u l ts  from  the  in te g ra te d  system s o f  men, m a te r ia ls ,  and 
eq u ip m e n t .  Human re la t io n s  s k i l ls  and know le d g e  o f  in d u s t r ia l  
p s y c h o lo g y  and labo r  re la t io n s  also he lped w i th  th e  p e rso n n e l man­
agement fu n c t io n s .  Key associates were re c ru i te d  and h i r e d ,  s e v ­
era l employees were  te rm in a te d ,  and m e r i t  inc reases  a n d /o r  p ro m o ­
t ions  were recom mended. These fu n c t io n s  were p r o p e r ly  docum en ted .
Fiscal fu n d s  were managed, and c o s t - re d u c t io n s  were  nego­
t ia te d  fo r  c o n tra c tu a l  ta s k s .  S av ings  f rom  these  n e g o t ia t io n s  
were used to  s u p p o r t  ta s k s  e x te n d in g  the  te c h n o lo g y  and s ta te -o f -  
t h e - a r t  in ocea nog raph y  o r  tasks  necessary  to  enhance c o n t ra c tu a l  
re s u l ts .  The  t i t le  o f  cap ita l equ ip m e n t on th e  p ro je c t  was also 
nego tia ted  so th a t  o w n e rs h ip  was t r a n s fe r r e d  f ro m  BLM to  TA M R F / 
TA M U . As a re s u l t  o f  th is  equ ipm en t a c q u is i t io n ,  re s e a rc h e rs  were 
p laced in a more c o m pe t it ive  po s i t io n  to  o b ta in  new resea rch  c o n ­
t ra c ts .
T h is  In te rn s h ip  as a P rog ram  M anager c ou ld  be  sum m arized as 
the  management o f  fu n c t io n s  necessary  to  ach ieve th e  p re d e te rm in e d  
goals on 12 p ro je c ts  th ro u g h  peo p le— th e  P Is /C o - P Is ,  s u p p o r t in g  
s ta f f  and s e rv ic e s ,  and s u b c o n t ra c to rs .  The  s te w a rd s h ip  in c lu d e d  
no t o n ly  th e  c u s to d y  o f  and legal re s p o n s ib i l i t y  f o r  th e  p h y s ic a l 
and f in a n c ia l  assets b u t  also the  moral and e th ica l r e s p o n s b i l i t y  
to  use fu n d s  e f f i c ie n t ly  and w ith  i n t e g r i t y .  T h is  f id u c ia r y  r e la ­
t io n s h ip  as well as moral and e th ica l re s p o n s ib i l i t y  re q u i re d  de ­
c is ions on w hat was "b e s t "  fo r  the  In te rn s h ip  o rg a n iz a t io n s  ( i . e . ,  
T AMU, T AMRF) and th e  sponsor ( i . e . ,  B L M ) . Even w i th  major o b s ta ­
c les , t im e ly  and q u a l i ty  re s u l ts  were accom plished t h ro u g h  the  
p ro fess iona l e f fo r t s  o f  k e y  assoc ia tes . A p p e n d ix  B has C h a p te rs
I ,  I I ,  and X V I I I  o f  the  f in a l  r e p o r t  w h ich  were su b m it te d  to  BLM 
(3 8 ) .  The  in fo rm a t io n  th e re in  i l lu s t ra te s  some o f  th e  p ro je c t  
and data  management ta s k s ,  p lu s  b io lo g ic a l ,  p h y s ic a l ,  chem ica l,  
and geo log ica l oceanog raph ic  ta s k s .
In v iew  o f  the  many and v a r ie d  accom plishm ents  rea lized  d u r ­
in g  th is  p ro je c t  management I n te rn s h ip ,  and because s e l f -  
im provem ent is b e s t  accom plished th ro u g h  f re q u e n t  feedback  and 
e v a lu a t io n ,  D r .  R . Rezak, the  immediate m anager,  was asked to  
in c lud e  an e v a lua t io n  in th e  n e x t  s e c t io n .  The  In te rn s h ip  o r g a n i ­
zational e n v iro n m e n ts  and In te rn s h ip  re s u l ts  fo l low  th is  e v a lu a ­
t io n .
INTERNSHIP  E V A L U A T IO N  
b y  D r .  R . Rezak
T h e  p u rp o s e  o f  th is  section  is to  p re s e n t  an e va lu a t io n  o f  
M r .  Joseph U . Le B lanc 's  e n g in e e r in g  In te rn s h ip  d u r in g  th e  p e r io d  
Jan 80 to  Dec 80. T h is  is an a d d it io n  to  the  m o n th ly  endorsem ent 
I had on th e  in te rn  re p o r ts  su b m it te d  b y  M r .  Le B la n c .
D u r in g  the  In te rn s h ip  M r .  Le B lanc  c ond uc te d  h im se lf  in  an 
e xe m p la ry  m anne r.  His in i t ia t iv e ,  se l f  c o n f id e n c e ,  d e s ire ,  and 
p e rs e v e ra n c e  enabled him to accom plish o b je c t iv e s  w i th  v e r y  l im ­
i ted  s u p e rv is io n  and d i re c t io n .  He dem on s tra te d  f is c a l ,  mana­
g e r ia l ,  te c h n ic a l ,  human re la t io n s ,  and le a d e rs h ip  s k i l ls  th a t  
c le a r ly  s a t is fy  th e  D octo r o f  E n g in e e r in g  In te rn s h ip  r e q u i r e ­
m en ts . H is p ro je c t  management, f is c a l ,  in d u s t r ia l  e n g in e e r in g  
and data  p ro c e s s in g  b a c k g ro u n d  he lped  us t re m e n d o u s ly  w h ile  he 
s a t is f ie d  th e  o b je c t iv e s  o f  the  In te rn s h ip  and D oc to r o f  E n g i­
n e e r in g  P ro g ra m .
One o f  th e  P rog ram  o b je c t iv e s  is to  t ra in  e n g in e e rs  who can 
in te r fa c e  te c h n o lo g y  w i th  n o n -e n g in e e rs .  D u r in g  th e  In te rn s h ip  
M r .  Le B lanc  s u c c e s s fu l ly  w o rke d  w i th  g e o lo g is ts ,  o cea nog raph e rs  
(chem ica l,  p h y s ic a l ,  geo log ica l,  b io lo g ic a l ) ,  te c h n ic ia n s  (ma­
r in e ,  e le c t r o n ic ) ,  s u r v e y o r s ,  e n g in e e rs ,  c o n t ra c t  a d m in is t ra to rs ,  
o r  e x e c u t iv e s  d e a l in g  w i th  ocea nog raph ic  w o rk  ta s k s .  His conce rn  
fo r  th e  "h e a l th ,  s a fe ty ,  and w e lfa re "  o f  p ro je c t  p e rso n n e l was 
fo re m os t w h e n e ve r  he p lanne d  and managed th e  lo g is t ic s  o f  o u r  
s e a -g o in g  c ru is e s — 12 d u r in g  1980 and 34 d u r in g  the  p e r io d  o f
A u g  78 to  Feb 81. I am also most p leased w i th  h is  complete 
awareness o f  th e  need fo r  adequate w o rk in g  c o n d it io n s ,  waqes, and 
h o u rs  o f  em p lo ym e n t.  He has mastered and dem ons tra ted  r e s u l t -  
o r ie n te d  s k i l ls  necessary  fo r  e x e c u t iv e  a c t io n s .
I w i l l  n o t  d iscuss  the  In te rn s h ip  o b je c t iv e s ;  th e y  are  ade­
q u a te ly  co ve re d  h e re in .  H ow eve r,  I commend th e  re s u l ts  o f  b u s i ­
ness deve lopm en t and p ro je c t  management dem on s tra te d  b y  M r.  
Le B la n c .  D u r in g  1980 M r.  Le B lanc  es t im a ted , sc h e d u le d ,  p r o ­
posed (w i th  o th e r  P is ) ,  and nego tia ted  fu n d s  in excess o f  $2 m il­
l ion  on 19 p ro p o s a ls .  He managed the  success fu l pe r fo rm a n ce  o f  
14 P is  and 7 s u b c o n tra c to rs  w h ile  w o rk in g  in the  r a th e r  r ig id  
m a tr ix  management f ram ew ork  o f  Texas A&M U n iv e r s i t y  and Texas A&M 
Research F o u n d a t io n .  I commend h is e f fo r t s  in d e l iv e r in g  q u a l i t y  
c o n t ra c tu a l  re s u l ts  at o r  ahead o f  schedu le  in a c o s t -e f fe c t iv e  
m anne r.  Some o f  h is  c o s t - re d u c t io n  ac t ions enab led  us to  fu n d  
ta sks  th a t  had been und e res t im a ted  on an o r ig in a l  p ropo sa l and to  
also fu n d  ta s k s  e x te n d in g  oceanog raph ic  te c h n o lo g y  and s ta te -o f -  
t h e - a r t  e q u ip m e n t .  In  the  pas t we had been na ive  in e s t im a t in g  
and s u b m it t in g  costs  f o r  p ro p o s a ls ;  h o w e v e r ,  the  p ro je c t  manage­
m ent, c o s t ,  and p la n n in g  e n g in e e r in g  te c h n iq u e s  dem on s tra te d  b y  
M r.  Le B lanc  enab led  us d u r in g  1980 to es t im a te , s u b m it ,  and 
neg o t ia te  w o rk  tasks  based on "a v a i la b le "  monies o n ly .  We s u b ­
m it ted  reasonab le  p roposa ls  to  s a t is fy  RFPs, b u t  also su b m it te d  
recommended a l te rn a t iv e s  th a t  were f u l l y  fu n d e d  in l ieu o f  o r i g ­
inal RFPs.
Management is the ju d ic io u s  use o f means to accomplish an 
end and in d u s tr ia l en g in e e rin g  is the  process o f d e s ig n in g , 
im p ro v in g , in s ta llin g , e tc . ,  in te g ra te d  systems o f people, mate­
r ia ls , equipm ent and o f p la n n in g , es tim a ting , s ch e d u lin g , fo re ­
ca s tin g , and e va lu a tin g  costs and re su lts  from  such system . M r. 
Le B lanc's jud ic iou s  use o f "w h a t, when, w here , w h y , who and how" 
has been inva luab le  when applied to  h is resource  management d e f i­
n it io n  o f "those resources necessary to accomplish a p re ­
de term ined goal: men or pe rson n e l, m ateria ls or su p p lies , m eth­
ods or techn iqu es , monies or fu n d s , m ach inery o r equ ipm ent, s u b ­
co n tra c ts  o r se rv ice s , space or fa c ilit ie s , da ta , in fo rm a tio n , 
t im e ."
I be lieve M r. Le B lanc's achievem ent d u r in g  th is  In te rn s h ip  
stems from  the successfu l use o f f is c a l, m anageria l, and e n g i­
nee ring  p r in c ip le s . "To  s tr iv e  fo r  exce llence" is an illu s iv e  
goal, b u t one th a t m otivates an in d iv id u a l to p e rfo rm  o u ts ta n d ­
in g ly .  M r. Le B lanc is re s u lt-o r ie n te d  and f i ts  th is  goal.
I re s p e c tfu lly  recommend M r. Le B lanc's In te rn s h ip  expe­
rience be accepted b y  h is A d v is o ry  Committee as s a tis fy in g  the 
D octor o f E n g inee ring  Program  R equ irem ents. I have also review ed 
M r. Le B lanc's In te rn s h ip  R eport and concur w ith  its  co n te n ts . 
T h is  re p o rt adequate ly  dem onstrates p ro je c t management e x p e r­
tis e .
INTERNSHIP O R G A N IZA T IO N S
T h e  In te rn s h ip  in th e  m a tr ix  management e n v iro n m e n ts  at TAMU 
and TAM R F was u n iq u e .  T he  w i r in g  d iagram s o f  F ig u re s  6 and 7 de ­
p ic t  these  o rg a n iz a t io n s ,  and F ig u re  8 sugg es ts  the  ideal f low  o f  
a u th o r i t y ,  r e s p o n s ib i l i t y ,  and a c c o u n ta b i l i t y  fo r  any  o rg a n iz a ­
t io n .  T h e  most e f fe c t iv e  and e f f ic ie n t  managers in an o rg a n iz a ­
t ion  de lega te  a u th o r i t y  and re s p o n s ib i l i t y  to  the  lowest level 
fo r  a c c o u n ta b i l i t y  o f  r e s u l t s .  Management is an e x e c u t iv e  s k i l l ;  
i t  is d e f in e d  in W ebster 's  New C o lleg ia te  D ic t io n a ry  as " th e  act 
o r  a r t  o f  m anag ing , c o n d u c t in g ,  o r  s u p e rv is in g  som eth ing  (as a 
b u s in e s s ) ;  ju d ic io u s  use o f  means to  accom plish an e n d . "  A u th o r ­
i t y  is th e  pow er to  ass ign  resou rces  and make dec is ions  fo r  
o th e rs  to  fo l lo w ;  r e s p o n s ib i l i t y  is the  o b l ig a t io n  fo r  p e r fo rm in g  
and b e in g  re s p o n s ib le  f o r  ass igned  ta sks  in a p ro d u c t iv e  m anne r;  
and a c c o u n ta b i l i t y  is th e  s a t is fa c to ry  and t im e ly  com ple tion  o f  
ass igned  ta s k s .  The  In te rn s h ip  cove red  all these face ts  and 
p r in c ip le s ;  th e  job sp e c i f ic a t io n  is in c lu d e d  h e re in  as A p p e n d ix
C .
D u r in g  th e  I n te rn s h ip ,  n o n - t ra d i t io n a l  s i tu a t io n s  re la ted  to  
r e s p o n s ib i l i t y  and a u th o r i t y  were e n c o u n te re d  in th e  o rg a n iz a ­
t io n s .  M a tr ix  management p rob lem s were  e x p e r ie n c e d  and so lved 
to ta l ly  when c o n t ro l le d  b y  the  P rog ram  M anager,  and p a r t ia l ly  
when c o n t ro l le d  b y  o th e rs .  A b ib l io g ra p h y  on p ro je c t  and m a tr ix  
management (see A p p e n d ix  D) was p re p a re d ,  se lec ted  a r t ic le s  were 
re v ie w e d ,  and a resea rch  pap e r on m a tr ix  management was p re p a re d
(0
0)
0)+■*
tO N
3  C i_ (0H I
<4- “
O (0
■o 6
i -  W
tO
tS
u5 (0 C 
< ? • §  
tfl 3 -(0 O VI
X LL (U 
CD V.
H - g t
V.
(0
<U(/)
£
t o t o > *
c u
j :
_ (0 T J E + J 10 •*-> ■ D
t o t o (U t O C t o ( U
L . X s _ i _ <D t o X ■ f o t o
3 a ) O a i + -> L •— a ) 4 -> t o + -> T 3
■M h - C 4 -> t o o ■ D 3 c n t o 1- c 5 •— C
— < a t o c L . <V O i _ t 5 T 3 t o
3 * £ CU ■*-» 0 a 4 - » c u 4 - » 3 * £ L ■ M 4->
U c ( 0 o u a c . c X a +■< c — F Q •— t o
o t o u t o t o a> ( V u (1) <D — o S - t o £ 5 t o
t oi _ a ; X t o L . J C ■— 1 . u 3 •— <D t o •— 4-
O l 4 -* a a ; 4 -< _ C ■4-< L t o u u + -* a X c u <d
< t o X H c C 4 -* o t u — t o t o X a> ■ D i : >
+■< L U t o o •— <4 - t o • — L + -> L U 1- S
4 - « •—
(0 ( / ) ■ o u o •— J Z V 5 4- o i l / )
D ) T 3
t o 3
(0 a ) c u Q tL o < <*-< O
X 4 - » c f B > s T 3 T 3 S - c 4 - » C c u L
•
a> c ■ M c • t o 5 o t o t o c — t o +■> t o x : + J
h - <u L (0 t o " M t o (U u 5 •— + -< t o •— c 5 4 -> c
£ ( U c — t o £ ( 0 < + J o X j j j CD c t o 4 - » <
a ; o t O •— t U a ) t o t o a ; ( U o 4 - C £ £
c u. . c <D o L . i _ t o T J 1. I - c •— O J o (0
a > a ) 4 -1 > c o c n t o C ■ M <u — ■*-> > u t o 4 -> <D
•*-> a * a > t o t o t o o c u X 5 c L . a t o A X t o
Q x c + - » r J . t o i - ,< u o o o X c 4 - » c 3 j j ' C T
z L U L U (/ > 5 U l t o Q . (0 I - L L u H - L U L U ( / ) D t o h - C O t o
d)
i-
3•• 4->
^  U
O <D
(/) —  to
§>•5
a
cr>c
s_.. <y<+- <u 
O C
Ol - c(U LU
5  ”§
LU
10 
0) *•><V i- Q)u < c a> c — o <u — u c 
— to —  a> 
U 4- "D —
to a> <u u
o s i 2  */><u •—
O  - I
&
<Uc
u<u — 
L. -D
o  —
3  >> 
to u  l  
a> —  to 
o ' k. ca> Q>~ 
Z  ^  qJ
(3 |
(f)
a
z
Z)
ll
LU
U
o '
D
o
(/)
>•i-
toc
s_
tu
+ - I
Ecu+■*
(/) to >* cC/) O
4-< to
(/)
to C 
s_ <u to
&  ’u ai t  c
q . <u toa 01+" 
to to u  
to0) <D i-
<  to to C 
■M +-• Q
w i / i a iU
tox< ! } • • •
I— 10 JQ U
U
C 13
*  El +-»--i_
*4— a>o iz
■m a  o
to ITD C Dc o c
3  C  to 
O
LL <*5 '
_C -m  tOu — c
i .  n- O
to o  —
a> s -  c r»
co o . a»
q :  cu
to
(O
<u
ac
cu
to Q i 
a; to
(0
(0
Xa>
h-
<N
o u — 
s_ c  ro 
& & §  
to to — +-»
-------- to
to to cl» S_ l_<D <U <U"0 "O 4-»
CU CU c  
LL LL —
o>c
"Oc
3
LL
lO
LL
O'
w  a
c > <u — "D -m 3(/) Ua> a>
ql— UJ
t/>+->
c
(0+>»(/>
(/)(/)<
re
(/)
, (/) (A
--- -M l/)
re o  -m  a) re u
& £ . "  o c o
£ < 3 £
(/)(/)(/)(/)(/>— — — — 0)
re re re re •—— — — — >U U U U l-<u <y a? <u <d a Q. a cn/)If) W If) (S) —a) at•M 4-» +■» > Cu u u u — c
(D (U 0) 0) +j  O—. —. — —. re </>
O O O O i- i-
i .  i-  s- s- ■*-» <u
Q- Q. CL CL Ifl Q.
^ *“*->+-> l/)
s_ u  re 0) D Ia-o  uo o s-5*. S- 3 Q_ 0_ Q-
I I I I c I I L_L
I
O'
<
I-
cO
ID
<
H-
Ca>jo
U)a)im
t/i4-»c
3
ma>V.Ql
<Du
(AJ-
re*♦-M-<
u
i
uu<
W
§
<3-
I/)■Ore
o>c
(/)
U>u 
(/) 
j :  o
5?cn re o
~ ±  c
<v a> w a>a u <u —c c c o—  dj —  m
0>» w O
C u  D <U
UJ CO CD O
rea
s -
CL— 01 roa o o <u
a a s s
i i i i
<
i-
a>£
<UIf)
reN
’Erecn
<u
f t
LL
A u th o r  i ty  
and
R e s p o n s ib i I i  t y
A c c o u n ta b i I i  t y
Top Man 
P r o je c t  
H ig h e r -
agement Top Man 
Management P ro je c t  
_evel S ubo rd ina tes  H ig h e r-
Lower-Level S itoo rd ina tes
agement 
Management 
_eveI S ubo rd ina tes
F ig u re  8 . Idea l O rg a n iz a t io n a l  F low.
fo r  p u b l ic a t io n .  D u r in g  the  In te rn s h ip  many o f  the  docum ented 
in d u s t r ia l  p rob lem s  in th e  l i te ra tu r e  were  e n c o u n te re d ;  u n f o r t u ­
n a te ly ,  s o lu t io n s  were no t a lways a p p a re n t  in th e  w o rk in g  e n v i ­
ro n m e n t .
Because o f  th e  o rg a n iz a t io n a l e n v i ro n m e n ts ,  the  exp e r ie n ce s  
are  a p p licab le  to  b o th  p r iv a te  and p u b l ic  sec to r  s e t t in g s .  Some 
o f  the  u n iq u e  e xpe r iences  in c lu d e d :
1. T h e  In te rn  was the  1 s t  manager at TAMU and TAM R F named 
in a TAM R F c o n t ra c t  as the  "P rog ram  M a n a g e r . "
2. T h e  In te rn  was de lega ted r e s p o n s ib i l i t y  " f o r  the  adm in ­
is t r a t i v e ,  lo g is t ic a l ,  f in a n c ia l ,  and s c ie n t i f ic  c o o rd in a t io n  o f  
th e  w o rk  e f fo r t s "  and was "v e s te d  w i th  s u f f i c ie n t  a u th o r i t y  to  
in s u re  t im e ly ,  e f f i c ie n t ,  and com peten t accom plishm ent o f  all 
w o rk  u n d e r  th e  c o n t r a c t , "  a f i r s t .
3. T he  In te rn  was the  focal p o in t  be tween TAMU and TAMRF 
fo r  p ro g ra m  a c t iv i t ie s .
4 . T he  In te rn  p re p a re d  p roposa ls  fo r  a d d it io n a l w o rk  and 
f u n d in g ,  n e g o t ia ted  c o n t ra c t  m o d if ic a t io n s ,  and neg o tia ted  and 
e xecu ted  s u b c o n t ra c ts .
A n o th e r  e x p e r ie n c e  was b e in g  exposed to  the  f isca l a r ra n g e ­
ments at TAM R F and T A M U . TAMRF is a n o n - p r o f i t  c o rp o ra t io n ;  and , 
TAMU is a com ponent o f  the  Texas  A&M U n iv e rs i t y  System (T A M U S ) , a 
State o f  Texas  c re a t io n  g o v e rn e d  b y  a B o a rd  o f  R e gen ts .  The  
TAMUS B o a rd  sets p o l ic y  and g ives  d i re c t io n  to  the  C hance l lo r  o f  
TAMUS and th e  P re s id e n t  o f  T A M U . The  D ire c to rs  o f  the  Texas 
A g r ic u l t u r a l  E x p e r im e n t  S ta t ion  (T A E S ) ,  Texas E n g in e e r in g  E x p e r ­
im ent S ta t ion  (T E E S ) ,  and o th e r  TAMUS com ponents are  also p r o ­
v id e d  gu id a n ce  in d i r e c t ly  b y  the  B oa rd  th ro u g h  th e  O ff ic e  o f  the  
C h a n c e l lo r .  F un ds  to  ope ra te  these e n t i t ie s  are o b ta ined  from  
State o f  Texas  a p p ro p r ia t io n s ,  o th e r  s ta te  agenc ies , c o n t ra c ts  o r  
g r a n t s .
T h e  TAM R F B oa rd  o f  T ru s te e s  also sets p o l ic y  and p ro v id e s  
gu idan ce  to  i ts  C h ie f  E x e cu t ive  O f f ic e r .  The  P re s id e n ts  o f  TAMU 
and TAM RF are no rm a lly  the  same, b u t  a re c e n t  p o l ic y  dec is ion  
changed  th is  a r ra n g e m e n t . *  The  in te rn a l  TAM RF fu n c t io n s  and 
associated o rg a n iz a t io n a l com ponents shou ld  im p ro v e .
be l ie ve  th e  change  w il l  enhance th e  o p e ra t io n  o f  TAM R F b y  
a s s ig n in g  to  i t  a f u l l - t im e  C h ie f  E x e c u t iv e  O f f ic e r  and b y  
p la c in g  more emphasis on e f fe c t iv e  and e f f i c ie n t  o p e ra t io n s  
in d e p e n d e n t  o f  the  TAMUS b u re a u c ra t ic  p rocesses and p o te n t ia l  
c o n f l ic ts  o f  in te r e s t .
Since TAM RF accepts  w o rk  c o n t ra c ts  and resea rch  g ra n ts  fo r  
TAM U S, the  source  o f  TAMRF o p e ra t in g  fu n d s  v a r ie s  and may in c lud e  
e n t i t ie s  from  b o th  th e  p u b l ic  and p r iv a te  s e c to rs .  TAM RF s u b ­
c o n t ra c ts  w o rk  to  TAMUS u n d e r  a s ta n d a rd  b in d in g  agreem ent b e ­
tween tw o  c o rp o ra t iv e  e n t i t ie s .  N o rm a l ly ,  the  C h ie f  E x e c u t iv e  
O f f ic e rs  s ig n  th e  agreem ent and the  re s p o n s ib i l i t y  and a u th o r i t y  
is de lega ted  to  the  TAMU D e pa rtm en t Heads fo r  a c c o u n ta b i l i ty  o f  
r e s u l t s .  In th e  In te rn s h ip  as P rog ram  Manager o f  th e  BLM P rogram  
O ff ic e ,  th e  re s p o n s ib i l i t ie s  and a u th o r i t y  were ass igned  b y  name 
in the  T A M R F -T A M U  ag reem en t.  T h is  was the  f i r s t  c o n t ra c t  awarded 
w h e re b y  a P rog ram  Manager was des igna ted  to  manage the  c o n t ra c t  
w i th in  th e  T A M R F -T A M U  m a tr ix  management e n v iro n m e n ts .  The  con ­
t r a c t  was also th e  2nd la rg e s t  c o n t ra c t  e v e r  aw arded  to  TAM RF and 
TA M U .
As th e  P rog ram  M anager o f  th e  BLM P rog ram  O f f ic e ,  the  In te rn  
was fu n c t io n a l ly  re sp o n s ib le  to  C a p t .  T . K .  T re a d w e l l ,  J r . ,  USN 
( R e t i r e d ) ,  then  Head, D e pa r tm en t o f  O ce a n o g ra p h y ;  b u t ,  the  man­
ager was D r .  R ic h a rd  Rezak, L t .  Cm dr USNR (R e t i re d )  and L e a d e r ,  
Geological O ceanog ra phy  S ec tion . D r .  Rezak is a te n u re d  Fu ll 
P ro fe sso r  and g e o log is t  and was th e  Tech n ica l D i re c to r  and one o f 
th e  14 P r in c ip a l  In v e s t ig a to rs  (P I)  on the  c o n t r a c t .  As s ta ted  
in th e  job d e s c r ip t io n  (see A p p e n d ix  C ) ,  the  In te rn  had the  o v e r ­
all r e s p o n s ib i l i t y  and a u th o r i t y ,  b u t  P is  were re s p o n s ib le  and 
accoun tab le  fo r  in d iv id u a l  p ro je c ts .  The  In te rn  also managed 
seven s u b c o n tra c ts  to  s u p p o r t  the  w o rk  e f fo r t s  o f  the  P is  and
was re s p o n s ib le  f o r  th e  e n g in e e r in g  aspects  on the  c o n t ra c t .  The  
in te rn  a d v is o r  was D r .  D av id  A .  B ro o k s ,  M anager o f  Techn ica l 
S e rv ic e s .  A l l  th re e  o f  these pe rsons  are in th e  D e pa r tm en t o f  
O ce a n o g ra p h y .
T h e  m a tr ix  o rg a n iz a t io n  in c lu d e d  p e rson ne l f rom  TAMU and 
T A M R F, a n d ,  th ro u g h  se rv ic e  and s u b c o n tra c t  ag reem en ts , pe rso n n e l 
f rom  th e  fo l lo w in g  o rg a n iz a t io n s :  LG L , I n c . ,  B r y a n ,  T X ;  Ocean- 
o n ic s ,  I n c . ,  H o us to n ,  T X ;  U n iv e r s i t y  o f  Texas M arine  In s t i t u te ,  
P o r t  A ra n s a s ,  T X ;  U n iv e r s i t y  o f  A labama at B irm in gham  Sea L a b o ra ­
t o r y ,  D o lp h in  Is la n d ,  A L ;  LO RAC S e rv ic e s ,  I n c . ,  H o us to n ,  T X ;  
U n iv e r s i t y  o f  Sou th  F lo r id a  M arine Science D e p t . ,  Tam pa, FL ; 
S ea lf lee t,  I n c . ,  G a lves ton ,  T X ;  and o th e rs .
W ith in  TAMU th e  c o n t ra c t  was s u p p o r te d  b y :  f is c a l and 
p e rson ne l s p e c ia l is ts ;  geo log ica l,  p h y s ic a l ,  g e o p h y s ic a l,  chem i­
ca l,  and b io lo g ica l o ce a n o g ra p h e rs ;  m arine  and e le c tro n ic s  te c h ­
n ic ia n s ;  e n g in e e rs ;  p lu s  s c ie n t is ts  a n d /o r  te c h n ic ia n s  f ro m  the  
fo l lo w in g  fa c i l i t ie s .
C en te rs
Data P rocess ing M arine  O p e ra t ions
Geodynamics N uc lea r Science
Sed im ento logy Media & V isu a l A id s
T ra c e  Metal C h a ra c te r iz a t io n
In s t i tu te s
S ta t is t ic s
L a b o ra to r ie s
X -R a y  D i f f r a c t io n N e u tron  A c t iv a t io n
E le c tro n  M ic roscopy Atom ic  A b s o rp t io n
G eophys ica l Gas C h ro m a to g ra p h y
H y d ro lo g y Mass Spec tronom y
P h o to g ra p h ic Sed im ento logy
H y d ro c a rb o n  Chemical A n a ly s is
TAM R F also subm its  p ro p o s a ls ,  ass is ts  w i th  n e g o t ia t io n s ,  
execu tes  c o n t ra c ts  w ith  most c o n t ra c to rs  o r  g r a n to r s ,  and exe ­
cu tes  th e  s u b c o n t ra c t  agreem ent w ith  TAMUS o r  i ts  com ponents 
( i . e . ,  T A M U , T A E S , T E E S ).  TAMRF re ta in s  a c c o u n t in g  re s p o n s ib i l i ­
t ies  fo r  all c o n t ra c ts  and g r a n ts .  The  m a tr ix  team was s u p p o r te d  
b y  a TAM R F c o n t ra c t  a d m in is t ra to r ,  and th e  fo l lo w in g  sp e c ia l is ts :  
p ro p o s a ls ,  p ro je c t ,  b u d g e t ,  t r a v e l ,  s a la ry ,  accoun ts  p a y a b le /  
re c e iv a b le ,  p r o p e r t y ,  p e rs o n n e l,  and p u rc h a s in g .  S ince TAM RF is 
a n o n - p r o f i t  e n t i t y ,  c o n t ra c t  ove rh e a d  d o l la rs  s u p p o r te d  these 
re s o u rc e s .
In  t h is  m a tr ix  management e n v i ro n m e n t ,  the  In te rn  was able 
to a p p ly  and enhance many management and e n g in e e r in g  s k i l l s .  T he  
p la n n in g ,  c o n t r o l l in g ,  human re la t io n s ,  and n e g o t ia t in g  s k i l ls  
were most h e lp fu l  and have im proved  because o f  these u n iq u e  
e x p e r ie n c e s .  F u r th e rm o re ,  w o rk  in resea rch  and te c h n o lo g y  n o r ­
mally re s e rv e d  fo r  n o n -e n g in e e rs  was e x p e r ie n c e d .
In th e  n e x t  th re e  sect ions in fo rm a t io n  on how the  p lanne d  
o b je c t iv e s  w ere  s a t is f ie d  is in c lu d e d .  T he  In te rn s h ip  R e p o r t
re q u ire d  th e  d e ta ils  o f on ly  a spec ific  assignm ent, b u t the 
In te rn  e lected  to  co ve r severa l assignm ents w ith in  each ob jec tive  
area: p ro je c t management, in d u s tr ia l e n g in e e rin g , and o th e rs .
1ST O B JE C T IV E : PROJECT MANAGEMENT
T h e  f i r s t  o b je c t iv e  was to  id e n t i f y  areas w here  e n g in e e r in g  
p r in c ip le s  and concep ts  cou ld  be app lied  w i th in  a p ro je c t  manage­
ment e n v i ro n m e n t  and to  se lect p ra c t ic a l  app roaches and so lu t ions  
to p ro b le m s .  The  re s p o n s ib i l i t ie s  and a u th o r i t y  as a P rog ram  
Manager at TAMU he lped  in s a t is f y in g  these o b je c t iv e s .  T h is  
f i r s t  o b je c t iv e  was also in te rw o v e n  w i th  the  second o b je c t iv e :  
in d u s t r ia l  e n g in e e r in g .
T h e  success o f  these o b je c t iv e s  was a d i r e c t  outcome o f  the  
de s ire  to  become a more e f fe c t iv e  e n g in e e r  and m anager. D r .  R . 
Rezak, th e  immediate m anager, and D r .  M .J .  F ox ,  J r . ,  the  D . E n g .  
Committee C h a irm an , also p ro v id e d  va luab le  c o n s u l t in g .  The  
In te rn  was p laced  in an e n v iro n m e n t  and eva lua ted  from  severa l 
bases— p ro fe s s io n a l ly  and academ ica lly .  T h is  e va lu a t io n  lead to  
the  In te r n s h ip ,  and to  th e  nom ination  fo r  the  1980 E n g in e e r  o f  
th e  Year A w a rd .  T he  eva lua t io n  and th e  recom m endations shou ld  
lead to  o p p o r tu n i t ie s  f o r  o th e r  in te rn s h ip s  at TAMUS and T A M R F .
In a 1974 p re s e n ta t io n  at th e  II In te ra m e r ic a n  C o n fe rence  on 
Systems and In fo rm a t ic s ,  Mexico C i t y ,  D . F . ,  the  In te rn  s ta ted  
th a t  a m anager is "anyone  whose job is to  reach p re d e te rm in e d  
goals th ro u g h  p e o p le . "  The  "s u c c e s s fu l manager is w i l l in g  to  
v is u a l iz e  and lea rn  how w in n e rs  t h in k  and ac t ,  is w i l l in g  to  ac t ,  
and is w i l l in g  to  deve lop  necessary  t r a i t s "  to  become e f fe c t iv e  
and e f f i c ie n t .  T r a i t s  o f  success fu l managers and leaders  were 
sum m arized (23) :
S e l f - id e n t i t y  -  th e  a b i l i t y  to  u n d e rs ta n d  s e l f ,  needs, 
d e s i re s ,  and w a n ts .  Personal dec is ions  can be made to  
deal w i th  any  resou rces  e f fe c t iv e ly  and e f f i c ie n t l y .
S ta b i l i t y  -  th e  a b i l i t y  to  recogn ize  s t re n g th s  and w eak­
nesses and to  ca p ita l ize  on s t r e n g th s .  T he  te n d e n c y  is 
to  c o n t in u a l ly  e x te n d  se lf  l im its  in p e r fo rm in g  new 
ta s k s .
S t r i v e r  -  th e  a b i l i t y  to  be rew a rde d  b y  the  p rocess  o f  
a c h ie v in g .  H igh  ach ieve rs  o r  s t r i v e r s  lea rn  to  en joy  
s o lv in g  p rob lem s , m ak ing  d e c is io ns ,  s e t t in g  and re a c h ­
in g  goa ls , p ro d u c in g  q u a l i ty  r e s u l t s ,  e t c . ,  because 
re s p o n s ib i l i t ie s  b r in g  in t r in s ic  va lue  and s a t is fa c t io n  
to  boos t u p w a rd  m o b i l i ty  d r iv e s .
P ra c t ic a l Judgm ent -  the  a b i l i t y  to  a p p ly  common sense to  
any  s i tu a t io n .  T h is  t r a i t  s tresses  the  need to  be c o n ­
c e rn e d  w ith  p ra c t ic a l so lu t io n s  ra th e r  th a n  th e o r ie s  
( i . e . ,  w h a t w il l  w o r k ) .  D a ily  o b s e rv a t io n s  o f  a c t i v i ­
t ies  are  channe led  to w a rd s  " w h y "  and " h o w . "
Indepe nden ce  -  th e  a b i l i t y  to  take  in i t ia t iv e  w i th o u t  fe a r .  
C oopera t ion  is th e re ,  y e t  a s tand  is taken  to  be 
c oun ted  re g a rd le ss  o f  the  s i tu a t io n .
D ec is iveness  -  th e  a b i l i t y  to  g a th e r  the  r i g h t  fa c ts  and 
make th e  r ig h t  dec is ion  at th e  r i g h t  t im e . T he  cho ice 
to  say "y e s "  and "n o "  lies w ith  th e  m anager.  A h ig h
deg re e  o f  o b je c t iv i t y  and freedom  from  bias m ust be 
m a in ta ined .
7 . S e lf -C o n f id e n c e  -  the  a b i l i t y  to  p e r fo rm  ta sks  in v o lv in g
r i s k .  A c t io n s  are fo r c e fu l ,  d e l ib e ra te ,  and w i th  m in ­
imum p ro c ra s t in a t io n .  A h ig h  deg ree  o f  s e l f -c o n f id e n c e  
re f le c ts  a p o s i t iv e  a t t i tu d e .
8. O rg a n iz e r  -  the  a b i l i t y  to  s t r u c tu r e  chao tic  s i tu a t io n s .
T h is  is th e  q u ic k n e s s  fo r  g e t t in g  th in g s  o rg a n iz e d  and 
r u n n in g  sm ooth ly  o r  fo r  l i v in g  w i th  demands o f  in ­
d e f in i te n e s s .
9 . T im e -M anag e r -  the  a b i l i t y  to  p la n ,  o rg a n iz e ,  and c o n t ro l
th is  most im p o r ta n t  asse t .  D e legation  to  and m o tiva ­
t io n  o f  s u b o rd in a te s  comes abou t t h ro u g h  e f fe c t iv e  t im e 
management. The  e f f ic ie n t  manager o f  t im e , w h e th e r  he 
is a s u p e r io r ,  s u b o rd in a te ,  o r  p e e r ,  is most p r o d u c ­
t iv e .
10. C re a t ive n e ss  -  the  a b i l i t y  to  fo resee an e v e n t  and ta ke
a p p ro p r ia te  a c t io n .  T h is  is one o f  the  most va lued  
t r a i t s  o f  e x e c u t iv e s  to d a y .
11. H um an -R e la t ions  -  the  a b i l i t y  to  deal f a i r l y  and s q u a re ly .
P o s it iv e  le a d e rs h ip ,  in t e g r i t y ,  fa i rn e s s ,  and mana­
ge r ia l  e x p e r t is e  are e x h ib i te d .
12. G o a l-D ire c t iv e n e s s  -  the  a b i l i t y  to  v is u a l iz e  c le a r ly  the
d e s ire d  re s u l ts  and to  move in a d i re c t io n  w i th  in te n ­
s i t y  o f  p u rp o s e  to  s a t is fy  needs . A goals p ro g ra m
has been implemented th a t  co ve rs  b o th  pe rsona l and p r o ­
fess iona l ro le s .
13. V a r ie d -E x p e r ie n c e s  -  th e  a b i l i t y  to  ga in  new know le d g e  w h ich
can p ro v id e  a " s l ig h t  e d g e . "  A w e l l - re a d  m anager w ith  
e x p e r ie n c e s  in a v a r ie ty  o f  s i tu a t io n s  reac ts  fa v o ra b ly  
to  d i f f i c u l t  s i tu a t io n s .
14. O rg a n iz a t io n a l-B ro a d n e s s  -  th e  a b i l i t y  to  v iew  the  needs o f
th e  whole o rg a n iz a t io n .  A w areness  o f  to ta l needs 
ra th e r  th a n  o n ly  dep a rtm en ta l o r  pe rsona l needs c o n ­
t r ib u te s  to  b e t te r  human re la t io n s  among s u p e r io r s ,  
s u b o rd in a te s ,  and p e e rs .
15. S e lf - Im p ro v e m e n t  -  th e  a b i l i t y  to  u n d e rs ta n d  the  p e rp e tu a l
p rocess  necessary  fo r  c o n t in u a l g r o w th .  E duca t ion  is a 
n e v e r -e n d in g  process th a t  c o n t in u e s  p a s t  e le m e n ta ry ,  
s e c o n d a ry ,  u n d e rg ra d u a te ,  o r  g ra d u a te  t r a in in g .  One 
m ust commit and m otiva te  h im se lf  to  a d a p t,  le a rn ,  and 
change  o r  one w il l  n e v e r  reach h is t r u e  p o te n t ia l .  
W r ig h t  also d e f in e d  d e s ira b le  t r a i t s  o f  a p ro je c t  manager 
w h ich  have been expanded  (50 ) ;  these t r a i t s  o r  a b i l i t ie s  a re :
1. T ech n ica l -  th e  a b i l i t y  to  u n d e rs ta n d  and dec ide  on t r a d e ­
o f fs  be tween techn ica l issu es ,  c o s t ,  and sched u le .
2 . M anageria l -  th e  a b i l i t y  to  u n d e rs ta n d  and use th e  s k i l ls  o f
p la n n in g ,  s ta f f in g ,  d i r e c t in g ,  and c o n t r o l l in g .
3. D e lega tion  -  th e  a b i l i t y  and k n o w -h o w  to use p r o p e r ly .
4. In te rp e rso na l re la tions -  the  a b ility  to cope w ith  la rge
num bers o f re la tio n sh ip s .
5. S yn th e s ize r -  the  a b ility  to  e x tra c t data from  m u ltip le
sources , to  in te g ra te  the da ta , and to  syn thes ize  fo r  
v iab le  p ro je c t dec is ions.
6. Stamina -  the  a b ility  to w iths tand  the p ressu res  fo r  co­
o rd in a tin g  la rge  sets o f pe rsonne l.
7. M o tiva to r -  the  a b ility  to m otivate personnel w o rk in g  unde r
s tre sse s .
8. Theories "X "  o r "Y "  -  the  a b ility  to dem onstrate the p ro p e r
tra its  de fined  b y  Douglas McGregor (1 5 :5 4 ).
9. O rgan iza tiona l Development -  the a b ility  to u nde rs tan d
p rocedures and system s, to app ly  know -how  to o p e ra tin g  
system s, and to unde rs tand  all major o rgan iza tiona l 
fu n c tio n s .
10. E x e c u tiv e -s u p p o rt -  the  a b ility  to u nde rs tand  when and how
to ob ta in  execu tive  or top management s u p p o rt.
11. E th ica l -  the  a b ility  to operate un de r moral and e th ica l
persona l and business s tanda rds .
The p ro je c t manager must also be a superb  p la n n e r, problem  
so lve r, and u nde rs ta n d  the p lann ing  process necessary to  achieve 
p rede te rm ined  goals. The manager must have a goals p rogram  and 
p ra c tice  the p la n n in g  process. T h is  inc ludes :
1. D e te rm in ing  the goal to be ach ieved.
2. D e te rm in ing  the expected bene fits  o r re w a rd s .
3. D e te rm in ing  the roadblocks o r obstacles between a goal and
expected b e n e fits .
4 . D e te rm in ing  so lu tions or a lte rna tive s  to  obstac les.
5. E s ta b lish in g  ta rg e t dates fo r  each so lu tio n .
6. C om m itting to  "pay the p r ic e "  fo r  g e tt in g  re su lts  o r ben ­
e f its .
7 . C om m itting to eva luate and re p o rt perform ance and feedback . 
T here  are many reasons fo r  hav ing  and managing a goals p ro ­
gram . O diorne cites the  fo llow ing  (32 ):
1. The human be ing  is a p u rpo s ive  be ing  and lives  to  a tta in
goals.
2. O rgan iza tions have a tendency to d isperse  th is  p u rp o s iv e ­
ness, and people become caugh t in a c t iv ity  tra p s .
3. Managers and bosses lose s ig h t o f subo rd in a te  goals.
4. People s h r in k  instead o f grow  as human be ings when caugh t in
a c t iv ity  tra p s .
5. Agreem ent and u n d e rs ta n d in g  o f expecta tions is a c h a ra c te r­
is tic  o f the "b e s t" ru n  o rg a n iza tion .
6. F a ilu re  re su lts  from  not ach iev ing  goals o r from  no t know in g
the  goals.
7 . Perform ance im proves w ith  know ledge o f persona l and o rg a n ­
izationa l goals.
8. E th ica l behav io rs  can be co rre la te d  to  goal a tta inm en t.
9 . Most management subsystem s succeed or fa il acco rd ing  to  the
c la r ity  o f the  o rgan iza tiona l goals.
10. Goal s e ttin g  is a v ita l and necessary cond ition  fo r  success­
fu l management.
As a p ropo nen t o f p os itive  p la n n in g  o r goal s e tt in g , the 
be ne fits  are n e ith e r m ystica l o r nebu lous. There  are many real 
and s ig n if ic a n t bene fits  to  be gained b y  p ra c tic in g  w r it te n  goa l- 
s e tt in g , in c lu d in g :
1. Im p ro v in g  one's se lf-im age and va luab le  a b ilit ie s . I t  im­
p roves you today and makes you b e tte r  fo r  tom orrow .
2. M aking one aware o f s tre n g th s  to  overcome obstacles and f in d
so lu tions to  o p p o rtu n itie s .
3. M aking one aware o f weaknesses so new goals can be es tab ­
lished  to  overcome the weaknesses.
4 . G iv in g  one a sense o f past v ic to r ie s  to p ro v id e  the  impetus
fo r  more successes.
5. H e lp ing  one v isua lize , ac tion ize , p r io r it iz e ,  and
actua lize— "w ha t thou see-est, so thou b e -e s t."
6. G iv ing  one a tra c k  to ru n  on and a way to  keep score— a
sound bus iness /pe rsona l p ra c tice .
7. F o rc ing  p r io r it ie s  to es tab lish  p ro p e r d ire c t io n . I t  fo rces
one to  be spec ific  in o rd e r to g ive  a b e tte r  pe rspe c ­
t iv e .
8. D e fin in g  re a lity ,  not w is tfu l th in k in g , no t dayd ream ing . I t
p ro p e r ly  separates and defines the roles one must 
p la y .
9. M aking one responsib le  and accountable fo r  re s u lts . I t  
fo rces one to  de fine  and estab lish  a system o f values 
as a basis fo r  success in life .
The p ro je c t manager who unde rs tands th is  p la n n in g  process 
and has a w r it te n  personal and o rgan iza tiona l goals p rogram  w ill 
be m o tiva ted . He w ill be the  committed manager who wants to  be 
accountable fo r  re s u lts , who knows th a t la s tin g  m otiva tion  must 
come from  an in te rn a l source, not from  e x te rn a l o r tem porary  
sources, and who s tr iv e s  fo r  p e rfe c tio n . The best m otiva to r is 
know ing  what is expected in spec ific  term s o f o u tp u ts  fo r  a spe­
c if ic  time h o rizo n .
In any o rgan iza tion  associates, peers , su b o rd in a tes , o r 
su p e rio rs  must be m otivated to  achieve common goals; o r the  p ro ­
jec t and o rg an iza tion  w ill become unba lanced, problem s w ill 
o ccu r, schedules w ill be missed, and costs w ill increase . These 
econom ical, te ch n ica l, and human cons idera tions were recogn ized; 
and d u r in g  the  In te rn s h ip , problem s were m inim ized, all schedules 
were met, costs were reduced, and savings were invested  in te ch ­
nological advances.
Task No. 1
One o f the  f i r s t  tasks as Program  Manager was to  p repa re  an 
opera tions or management plan fo r s a tis fy in g  con tra c tu a l re q u ire ­
m ents. An a ttem pt was made to sa tis fy  the  p la n n in g  process and 
to p ro v id e  a mechanism fo r id e n tify in g  and ac tin g  on a lte rn a ­
tiv e s . A lo g is tics  plan was developed w hich cou ld  be updated
to accommodate changes in the scope o f the co n tra c t o r fie ld  re ­
qu ire m en ts . W henever add itiona l requ irem ents could be id e n ti­
fie d , p ro je c t personnel p repared  and subm itted  techn ica l p ro ­
posals to  the  sponsor ( i . e . ,  Bureau o f Land M anagem ent). Cost 
estimates were p re p a re d , the schedule was upda ted , segments o f 
the techn ica l proposa ls were w r it te n , and the to ta l proposals 
were coord ina ted  w ith in  TAMU and TAMRF. The s ign ificance  o f 
these subm issions is illu s tra te d  in Table 5, and a perusa l o f the 
fac ts  illu s tra te s  what successfu l teamwork and p la n n in g  can 
accom plish.
The co n tra c t also re q u ire d  th a t Program  Eva lua tion  and Re­
view  Techn ique  (PERT) ch a rts  us ing  an a rrow  d iagram m ing method 
(ADM) be p re p a re d , sub m itte d , and m ain ta ined. As the p lanne r and 
estim ator in the  BLM Program  O ffice , an a lte rn a tive  fo r  p la n n in g  
and c o n tro llin g  was researched and proposed to  the COAR, C on trac t 
Techn ica l In sp ec to r (C T I) ,  and C on tra c tin g  O ffic e r (C O ). The 
proposal was fo r  us ing  PERT cha rts  and a precedence d iagram m ing 
method (P D M )(4 ; 26) which was acceptable to  BLM. A m odified 
G antt C ha rt was also p repared  as a con tro l too l, used by  the COAR 
and C T I, and inc luded  in the re p o rts  (37; 38).
The c o n tro llin g  fu n c tio n  covered a process o f p la n n in g  o p e r­
ational ta sks , o f re v ie w in g  and up da tin g  the management p la n , and 
o f ta k in g  actions on a lte rna tive s  whenever a dev ia tion  to  the 
p lan and schedule o ccu rre d . The p la n n in g  fu n c tio n , how ever, 
de term ined the  success or fa ilu re  o f the p ro je c t. E ve ry  sequence
Tab le  5. Business Development H is to ry (Aug 78-Dec 80)
Proposal Nurrbers D o l1ars D o lla rs C ontract Key
TAMRF f TAMU Proposed Awarded Date PersonneI *
78-603 78-381 $1,985,213 $1,919,563 Aug 78 6
79-510 N/A 11,290 11,290 Mar 79 3,2
79-549 N/A 139,198 139,198 Jun 79 3 ,1 ,4 ,5
79-736 N/A 605,298 397,558 Jul 79 3 ,1 ,4 ,5
79-838 79-492 50,330 25,340 Aug 79 3 ,4 ,5
80-043 80-020 86,496 108,444 Sep 79 3 ,1 ,4 ,5
80-087 80-043 1,399,166 0 - 3 ,1 ,4 ,5
80-297 80-126 6,300 ** 3,4
80-301 80-140 96,880 ** 3,4
80-310 80-129 49,657 127,157 Jan 80 3 ,1 ,4 ,5
80-334 N/A 38,138 38,138 Jan 80 3 ,2 ,4
80-423 80-226 836,305 0 - 3 ,1 ,4 ,5
80-424 80-227 824,680 795,000 Jun 80 3 ,1 ,4 ,5
80-525 80-266 90,121 73,958 Jul 80 3
80-543 80-274 20,808 20,808 Apr 80 3
80-687 N/A 4,700 4,700 Jun 80 3,4
81-047 81-92 200,106 200,106 Dec 80 3 ,1 ,4 ,5
81-132 81-91 4,122 4,900 Dec 80 3,7
81-162 N/A 5,018 * ** * * * 3,1
81-253 292,807 * * * * * * 3 ,1 ,4 ,5
278,172 * * * * * * 3 ,1 ,4 ,5
*1:  B r ig h t ,  T . ; 2: Hopkins, T . ; 3: Le B lanc , J . ;  4: M cG ra il, D . ; 
5: Rezak, R .; 6: Rezak e t a l . ;  7: Wornuth, J.
**Funded p a r t ia l l y  in 80-310.
***P end ing .
o f a c tiv it ie s  was program m ed, scheduled w ith  spec ific  s tandards 
o f pe rfo rm ance , and budgeted w ith  the r ig h t resources . T h is  in ­
vo lved  dec is ion -m ak ing  in add ition  to the p la n n in g  and c o n tro l­
lin g  fu n c tio n s .
D ec is ion-m aking  as applied to p ro je c t manasgement en ta ils  
fo re ca s tin g  needs and req u irem en ts . Specific  ob jec tives and 
goals were estab lished  fo r  s a tis fy in g  the req u irem en ts . R equ ire ­
ments were de ta iled , and resources were allocated and managed fo r  
com peting a c tiv it ie s  on the p ro je c t. Policies and p rocedures 
were also de fined  fo r  ass is ting  in the management process and 
became the  guides fo r  e ffe c tive  delegation and a c c o u n ta b ility .
Task No. 2
Norm ally firm s  have th ree  fundam ental types o f economic 
exchanges: f in a n c in g , in v e s tin g , and p ro d u c in g  fu n c tio n s . The 
fin a n c in g  fu n c tio n  consists o f a c tiv it ie s  to secure fu n d s  o r cap­
ita l;  the  in v e s tin g  fu n c tio n  consists o f a c tiv it ie s  to  in ve s t 
fu n d s ; and the  p ro d u c in g  fu n c tio n  consists o f a c tiv it ie s  to gen­
e ra te  re tu rn s  on the investm ents. These fu n c tio n s  must be man­
aged and in te g ra te d  as a means o f s u rv iv a l.
The s u rv iv a l o f the BLM Program O ffice  was co n tin g e n t on the 
a v a ila b ility  o f fun d s  from  con trac tua l ta sks . A goal was set to 
p repa re  o r ass is t in p re p a rin g  at least one successfu l techn ica l 
p roposa l. As dep ic ted  in Table 5, the  o p p o rtu n itie s  to  p re pa re  
several proposa ls and to negotia te success fu lly  w ith  o th e r team 
members were p le n t ifu l.  C on trac t do lla rs  were increased by  o ve r
100%. These fu n d s  came from  m odifica tions on the o rig in a l con­
tra c t (TAM RF Proposal 78-603), a 2nd co n tra c t (TAMRF Proposal 
80-424), p lu s  (as o f Dec 80) an increase on the 2nd co n tra c t 
(TAMRF Proposal 81-047). A major p o rtio n  o f the techn ica l p ro ­
posal (TAM RF Proposal 80-424) th a t was negotia ted and awarded as 
TAM RF-BLM  C on trac t AA851-CT0-25 was p re p a re d .
P r io r  to  p re p a r in g  the above p roposa ls , d iscussions and 
phone conversa tions  were made w ith  the COAR and C T I. R equ ire ­
ments had to be d e fin itize d  fo r accom plish ing spec ific  goals. 
S pecific  goals should  p ro v id e  specific  re s u lts ; vague goals o ften  
do not p ro v id e  s a tis fa c to ry , i f  an y , re s u lts . P re -n e g o tia tin g  
d iscuss ions were used to  ascerta in  the requ irem ents and a rr iv e  at 
gross estim ates. When fund s  became lim ited , requ irem en ts  were 
p r io r it iz e d , b e n e fits -co s ts  were d e fine d , a lte rn a tive s  were 
developed, and recommendations were documented in the  p roposa ls . 
The recommended and p r io r it iz e d  a lte rn a tive s  were subsequen tly  
funded  b y  BLM as co n tra c t m od ifica tions. From the p o in t o f view  
o f economic exchanges, BLM made investm ents in the BLM Program  
O ffice  at TAMU in re tu rn  fo r  p ro d u c in g  q u a lity  and tim e ly  
dec is ion -m ak ing  in fo rm a tion . A review  o f TAMRF p ro je c t e xp e n d i­
tu re s  ind ica tes the  re la tive  level o f inves tm en t.
D u rin g  Fiscal Year 1980 TAMRF p ro je c t e xp e n d itu re s  were 
approx im ate ly  $25 m illion (51; 52). The TAMU College o f Geo­
sciences had approx im ate ly  22% o f these research e x p e n d itu re s . 
The D epartm ent o f O ceanography had approx im ate ly  84% o f the  22%
or 18.5% o f the  TAMRF research e x p e n d itu re s ; and, the BLM Program  
O ffice  had approx im ate ly  15.5% o f the  TAMRF research fu n d s .
Task No. 3
By p re p a r in g  o r ass is ting  w ith  these techn ica l and cost p ro ­
posals, the  es tim a ting , p la n n in g , sch e du lin g , and n e go tia tin g  
s k ills  were im proved . The N ego tia ting  In s titu te 's  A r t  o f Nego­
t ia t in g  Seminar w hich was completed in F e b ru a ry  1980 and the 
research o f n e g o tia tin g  techn iques (3 ; 6; 14; 17; 28; 29; 30; 31; 
39; 45; 47) p ro v id e d  va luab le  in s ig h t and in fo rm ation  on nego tia ­
tion  processes in ge ne ra l. The g radua te  courses in labor re la ­
tions ta u g h t b y  D r. M .J . Fox, J r . ,  p ro v id e d  add itiona l in s ig h t o f 
the labor-m anagem ent processes ( i . e . ,  I .  E ng . 603, I .  E ng. 606, 
and I . E ng . 611).
The purpose  o f the A r t  o f N ego tia ting  Seminar was to  cover 
n e g o tia tin g  techn iques th a t have been applied w o rld w id e . The 
goal was to  p re se n t methods and ways to a r r iv e  at w in -w in  s itu a ­
tio n s . The Seminar was d iv id e d  in to  a set o f 12 in te rre la te d  
modules w ith  each b u ild in g  on p reced in g  modules. The modules 
w ere: 1) N ego tia ting  Conceptual Fram ew ork; 2) P re p a rin g  fo r  
N eg o tia tin g ; 3) M o tiva tion : N ie renberg 's  Need T h e o ry  o f N egotia­
t io n ; 4) S tra te g ie s , T ac tics , and C oun te rs ; 5) Use o f Q uestions 
to S tru c tu re  N ego tia tion ; 6) Climates o f N ego tia tions; 7) O ve r­
coming B a rr ie rs  in N egotia tions; 8) Reading N on-V erba l Communica­
tio n s ; 9) A p p ly in g  N on-V erba l Com m unication; 10) U n d e rs ta n d in g
Hidden Meanings in C onversa tion ; 11) E va lua ting  and Im p rov in g  
N ego tia ting  S k ills ; and, 12) N ego tia ting  Philosophies (28; 29).
A ttendees at the  seminar were e xe cu tive s , p ro je c t m anagers, 
c o n tra c t a d m in is tra to rs , and o th e r senior executives o f major 
p r iv a te  and p u b lic  sector o rg an iza tion s . The attendees were 
d iv id e d  in to  n e g o tia tin g  teams and each had the o p p o rtu n ity  to 
a p p ly , ro le  p la y , and c r it iq u e  some o f the aspects o f the  seminar 
on an env ironm enta l problem  in v o lv in g  the  p u b lic  and p r iv a te  sec­
to rs . T h is  exchange p ro v id e d  in s ig h ts  in to  the a p p lic a b ility  o f 
n e go tia tin g  approaches. The business executives in the seminar 
also shared p rob lem s, and the attendees applied nego tia tin g  p r in ­
c ip les in d e te rm in ing  the a lte rn a tive s .
The p re s id e n t o f the  Negotia tion In s t itu te , G erard  J. 
N ie re n be rg , s ta ted  th a t "w henever people exchange ideas w ith  the 
in te n tio n  o f chang ing  re la tio n sh ip s , w henever th e y  con fe r fo r  
agreem ent, th e y  are n e g o tia tin g ."  D r . Israe l U nterm an, P ro fessor 
o f Management at San Diego State U n iv e rs ity , am plifies and elabo­
ra tes on N ie renberg 's  d e fin itio n  (4 5 ): " . . .  ra th e r than  o c c u r­
r in g  in a fram ew ork o f c o n flic t ,  nego tia tion  is perce ived  as ta k ­
ing  place in a p o s itive  se ttin g  o f in tended  coopera tion . I t  is 
exchang ing  ideas w ith  the expressed in te n tio n  o f chang ing  re la ­
tio n s h ip s . The action is taken n e ith e r to  w iden nor to  breach 
the re la tio n s h ip s , b u t to form  a new or d if fe re n t c o n fig u ra tio n . 
T ru e , th e re  w ill be d iffe rences  o f op in io n s , b u t th is  does not 
au tom atica lly  im ply c o n flic t .  On the c o n tra ry , when execu tives
in vo lved  are sk ille d  at n ego tia tion , one main ob jec tive  is to 
create a b e tte r ,  o n -go in g  re la t io n s h ip .11 In s h o rt, negotia tion  
is a way o f s t ru c tu r in g  the communication p rocess; it  is a pos i­
t iv e  s k i l l ,  no t the  lim ite d , to u g h -g u y s - f in is h - f ir s t  o r w in -lose  
pos ition  to  w hich most people re la te  when negotia tion  is men­
tio n ed . The successfu l nego tia ting  ove r the past year is p a r t ly  
due to u s in g  the  in fo rm ation  from  the seminar and to  the c o n v ic ­
tion  th a t a "w in -w in "  re la tionsh ip  must e x is t i f  q u a lity  and 
tim ely re su lts  o r serv ices are to be expected . A cco rd in g  to  mem­
bers o f the  n e g o tia tin g  team, few er ob jections were encountered  
w hile n e g o tia tin g  TAMRF Proposal 80-424 than any one o f the  p re ­
v ious BLM c o n tra c t nego tia tions .
Before  n e go tia tin g  TAMRF Proposal 80-424, w hich led to  the 
award o f TAM RF-BLM  C on trac t AA881-C T0-25, re sp o n s ib ilit ie s  and 
a u th o r ity  o f the  nego tia to r were de fine d . E xpecta tions , s t r a t ­
eg ies, and decision po in ts  were also d e fin e d . The nego tia to r was 
accountable to  the leader fo r  re su lts  and perform ance was mea­
sured  success fu lly  aga inst the p rede te rm ined  expected c r i te r ia .  
The nego tia to r was, in  fa c t, several people, one o f whom was the 
In te rn .
The n e go tia tin g  team also had a decis ive  leader and spokes­
man; i t  was h is  re s p o n s ib ility  to decide roles and s tra teg ies  fo r  
n e go tia tio n s . The p r in c ip le s , m ethods, and techn iques o f nego­
t ia t in g  th a t were applied are common w he the r one is n e g o tia tin g  
a co n tra c t fo r  research fu nds  or a c o n tra c t fo r  labor b e n e fits .
Task No. 4
A n o th e r goal was to coord ina te  the design and method o f re ­
p o r t in g  q u a lity  in fo rm ation  and re s u lts , and to co -a u th o r te ch ­
nical re p o rts  o r a rtic le s  a r is in g  from  the c o n tra c t. By w o rk in g  
c lose ly w ith  P is and managing the tasks necessary to  analyze and 
syn thes ize  da ta , tim e ly cru ise  p lans , c ru ise  re p o rts , perform ance 
re p o rts , and o th e r c o n tra c t items were de live red  (see Table 4, p . 
23 ). We were complimented by  BLM fo r  m eeting all con trac tua l 
d e liv e ry  dates at o r below cos t. The q u a lity  o f the  re su lts  from  
the e ffo r ts  o f all P is has also been well rece ived ; in fa c t, 
th ree  TAMU P is ( D r . R . Rezak, D r . T . B r ig h t ,  and D r . D . M cG rail) 
have p resen ted  e x p e rt testim ony at several p u b lic  hearings and 
are p re s e n tly  p re p a r in g  fo r an e v id e n tia ry  hea ring  in H ouston, 
T X .
The major c o n tr ib u tio n s  in s a tis fy in g  th is  task were in 
o rg a n iz in g , c o o rd in a tin g , and managing the re p o rt in g  e ffo r ts  o f 
14 P ls /C o -P ls . Two o f tw e n ty -o ne  chap te rs  in the fin a l re p o rt 
were w r it te n  b y  the In te rn ; the to ta l re p o rt was also c r it iq u e d  
and u p da ted . A ppend ix  B has some o f the  w r it te n  c o n tr ib u tio n s  
p lus  ano ther w r it te n  segment o f the fin a l re p o rt (3 8 ). A perusa l 
o f these re fe rences , especia lly  the la tte r  re fe re nce , ind ica tes 
the com plex ities lead ing to the accomplishment o f the  re p o rt in g  
ta s k .
Several subcon trac ts  to su p p o rt PI e ffo r ts  were p repa red  and 
nego tia ted . A su bcon trac t to co llec t b a th y m e tr ic , geolog ica l,
and geophysical data was executed fo r  accom plishing some o f the 
geological tasks on the  c o n tra c t. T h is  data was review ed by  P is , 
accepted b y  the  Program  Manager fo r  TAMRF and BLM, and used to 
p repa re  a series o f maps. A second su bcon tra c t was executed fo r  
co lle c tin g  b io log ica l data at the East and West Flower Garden 
B anks. O the r subcon trac ts  were executed fo r  p recise  nav iga tiona l 
serv ices ( i . e . ,  LORAC Services Company, In c . ,  p lus  n a v ig a to rs ) on 
the ch a rte re d  vesse ls . One su bcon tra c to r was c ited  fo r  n on - 
com pliance.
The ch a rte re d  vessels were also su b con trac ted , schedu led , 
and m ob ilized . U nan tic ipa ted  fo rce  majeure such as h u rrica n es  
( i . e . ,  B ob, C laude tte , D av id , Elena, F re d e ric , H en ri) and e q u ip ­
ment fa ilu re  were not allowable con tingencies on the co n tra c ts  
and amendments had to be proposed and negotia ted w ith  BLM upon 
occu rre nce . Perform ance re p o rts  c ited  problem s created b y  fo rce  
m ajeure; and, recommendations were implemented by  BLM.
Since the  goal also inc luded  making techn ica l p resen ta tions  
o r w r it in g  techn ica l a rtic le s , the Texas Society o f P rofessional 
E ng ineers , Brazos V a lley C hap te r, was addressed and a paper 
e n tit le d , "T he  Role o f In d u s tr ia l E ng inee ring  in O ceanography" 
was p re se n te d . Solutions to  several e ng in e e rin g  problem s ( e .g . ,  
geological s u rv e y in g , s a fe ty , resource management, e tc .)  were 
d iscussed (2 4 ).
Task No. 5
The Program  Manager was also responsib le  fo r  the  personnel 
fu n c tio n . A po licy  o f encum bering  s u ffic ie n t fu n d s  to  cove r all
personnel costs was developed and en fo rced . Promotions a n d /o r 
m erit increases were recommended in a tim ely manner and p ro je c t 
fun ds  were always available to sa tis fy  w ork re qu irem en ts . While 
se lec ting  personne l fo r  s a tis fy in g  job req u irem en ts , a set o f 
in te rv ie w in g  questions found  to  be v e ry  e ffe c tive  were developed 
by the  Program  M anager. These questions are lis ted  in Table 6. 
Answ ers from  th is  s tru c tu re d  in te rv ie w  cou ld  be supplem ented w ith  
selected tes ts  such as the W onderlic P e rsona lity  te s t o r the Man­
power E va lua tion  B ookle t (M E B ). O the r types o f tes ts  cou ld  also 
be adm in is te red  ( i . e . ,  in te llige n ce , phys ica l s k ills ,  ach ieve­
ment, a p titu d e , in te re s t, p e rs o n a lity ) . B u t the  MEB is the on ly  
known te s t p ro v id in g  a scale to id e n tify  what m otivates the 
w o rke rs .
The MEB has been used successfu lly  in in d u s try  to  de fine  18 
dim ensions o f an in d iv id u a l and to id e n tify  p e rso n a lity  t ra its  
th a t can be used to  p re d ic t successfu l re su lts  in an o rgan iza ­
tio n . For exam ple, one o f the p e rso n a lity  t ra its  from  the MEB, 
Dominance (D 6 ), is la rg e ly  determ ined by  h e re d ity ; and any perm a­
nent p e rso n a lity  change would most lik e ly  be sm all. T h is  means 
an in d iv id u a l must learn to  c o n tro l, no t change, h is  b e h a v io rs . 
A v e ry  a sse rtive  in d iv id u a l ( i . e . ,  S tanine 7-9) w ill w ant to  con­
tro l and be in cha rge  au tom atica lly ; th is  is a v e ry  s tro n g  
leadersh ip  t r a i t .  H owever, the re  are also nega tive  app lica tions 
o f h ig h  asse rtiveness— a tra inee  w itho u t know ledge or s k ill 
w an ting  to  ru n  the  show, two employees a rg u in g  o ve r a m inor
Table 6. In te rv ie w in g  G uidelines
A . PRE-INTERVIEW
1. Review resume, ap p lica tio n , tes t re su lts  ( i f  
a d m in is te re d ), and re fe rences .
2. E va lu te  te ch n ica l, m anageria l, and c re a tive  a b ilit ie s .
3. E stab lish  questions and desired  in fo rm ation  fo r  p ro p e r 
job -m a tch .
B . INTERVIEW
1. In tro d u ce  se lf and o rgan iza tions and p u t app lican t at 
ease.
2. Take notes and communicate questions and answers w ith  
u n d e rs ta n d in g .
3. C over all questions and p ro v id e  o p p o rtu n ity  fo r  
d ia logue .
4 . Evaluate "can do" fa c to rs : educa tion , s k ills ,  
know ledge, in te llige n ce , experience , phys ica l stam ina, 
re lia b il i ty ,  s o c ia b ility , a v a ila b ility , a d a p ta b ility .
5. Evaluate "w ill do" fa c to rs : s ta b i l i ty ,  lo y a lty , 
re liance , perseverance, in d u s try ,  leade rsh ip , 
in it ia t iv e , d e p e n d a b ility , coopera tiveness.
6 . Evaluate "m o tiva tiona l" fa c to rs : goals, va lues , 
a tt itu d e s , in te re s ts , needs, d e s ire s , w an ts, con fidence , 
accom plishm ents.
Table 6 (C on tinued)
7. Evaluate " le a d e rsh ip " fa c to rs : se lf im provem ent, 
p la n n in g , dec is ion -m ak ing , c re a t iv ity ,  com m unication, 
human re la tio n s .
8. Evaluate "m anageria l" p o te n tia l: f is c a l, pe rsonne l, 
lo g is tic s , lega l, s a fe ty , labor re la tio n s , p ro d u c t iv ity ,  
fa m ily , o rgan iza tiona l (OD) and human resource  (HRD) 
deve lopm ent.
9 . Evaluate emotional m a tu r ity : exp ress iveness , judgem ent, 
h o ne s ty , dec is iveness, stam ina, c h a ra c te r.
Ask key questions :
a. Tell me about y o u rs e lf.
b . Why are you in te res ted  in w o rk in g  fo r  us?
c . Why do you w ant to leave y o u r job?
d . Why have you chosen th is  fie ld?
e. Why should  we h ire  you?
f . What are y o u r long range goals?
g- What is y o u r g rea tes t s tre n g th ?
h . What is y o u r g re a tes t weakness?
i . What is y o u r c u r re n t salary?
j- What is im po rtan t to  you in a job?
k . What do you do in y o u r spare time?
1. Which fe a tu re  o f the job in te re s ts  you least?
m . Which fe a tu re  o f the job in te re s ts  you most?
n . How do o the rs  describe  you?
Table 6 (C on tinued)
o . What are y o u r p lans fo r  p ro fess iona l developm ent 
p . Te ll me about yo u r schoo ling .
POST-INTERVIEW
1. Review fin d in g s  and ra te  cand ida te .
2. C on firm  fin d in g s  w ith  re fe rences.
3. Evaluate re su lts  w ith  associates.
4 . O ffe r  o p p o rtu n ity  o r a rrange  fo r  more da ta .
5. C onfirm  acceptance o r d e n ia l.
issue, o r a subord ina te  always cha lleng ing  a s u p e r io r . As a man­
ager, the  goal must be to  make these negative  s itua tions  more 
p o s it iv e .
To e ffe c t iv e ly  manage an asse rtive  employee, i t  is best to 
delegate an area o f re s p o n s ib ility  where the in d iv id u a l is in 
complete c o n tro l.  The in d iv id u a l must un de rs tan d  the re su lts  
des ired  and the  p la n n in g  h o rizon . He should have the f le x ib i l i t y  
in d e te rm in ing  the  p lan o f action fo r  accom plish ing the task 
w itho u t be ing  to ld  how and what to do. The manager w ill become 
more e ffe c tiv e  b y  g e ttin g  the employee to  use h is assertiveness 
w ith  and fo r  the  manager, not aga ins t.
A h ig h ly  asse rtive  manager must also be aware o f breakdow ns 
in com m unications. Such a manager can recognize o th e r h ig h ly  
asse rtive  employees ra th e r q u ic k ly  by  recogn iz in g  th e ir  d ire c t 
and fo rc e fu l m anners. The manager must then concen tra te  on the 
desired  re su lts  instead o f the automatic reaction  to  th e ir  own 
asse rtiveness . The manager w ill not allow an asse rtive  employee 
to co n s ta n tly  upset h im ; ins tead , the manager accomplishes p re ­
determ ined goals b y  lea rn ing  and a p p ly in g  w hatever is necessary 
to m otivate the  employee. D u rin g  the In te rn s h ip , these p r in c i­
ples were use fu l fo r  w o rk in g  w ith  asse rtive  and sometimes uncoop­
e ra tive  P is . Tasks th a t had not been rea lized on past con tra c ts  
were accom plished. The know ledge o f p e rso n a lity  t ra its  and the 
subsequent e ffe c ts  on perform ance helped in pe rsua d ing  P is to 
accomplish the  tim e ly  ta sks . F u rth e rm o re , the  personnel
re c ru ite d  and h ire d  perform ed in a supe rio r m anner. The in fo rm a­
tion  gained from  the in te rv iew s  while us ing  the in te rv ie w in g  g u i­
de lines (T ab le  6, p . 63) p roved  to  be re lia b le .
The spec ific  requ irem ents o f the Equal Employment O p p o rtu ­
n ity  Commission were rev iew ed. The MEB meets em p irica l, co n te n t, 
and c o n s tru c t v a lid ity  which are requ irem ents o f the Equal Em­
p loym ent O p p o rtu n ity  Commission. Em pirica l v a lid ity  re fe rs  to 
the accuracy w ith  which a te s t score p re d ic ts  some c r ite r io n ; 
con ten t v a lid ity  re fe rs  to  the e x te n t to which items in a tes t 
seem to re p re se n t the  behavio rs to  be measured; and c o n s tru c t 
v a lid ity  re fe rs  to  the e x te n t to which the tes ts  measure psycho ­
logical q u a n tit ie s .
The v a lid ity  o f a te s t is extrem e ly im po rtan t since it  must 
measure sp ec ific  param eters; and, it  must p ro v id e  co ns is ten t and 
re liab le  re s u lts . Some tes t re su lts  can be e ffe c tiv e ly  used in 
the  se lection process or management o f the  human resources . How­
e v e r, a use r must unde rs tand  the u t i l i t y  o f such re su lts  and must 
u n de rs ta n d  human resource lim ita tio ns .
T e s tin g  ins trum en ts  were not used on the p ro je c t b u t the 
MEB was va lida ted  w ith  a g roup  o f 28 engineers in a p ro fess iona l 
e n g in e e rin g  sem inar, i . e . ,  Eng. 681. The composite re su lts  are 
g iven  in F ig u re  9 and a sample p ro file  is inc luded  in A ppend ix  E, 
a long w ith  d e sc rip tio n s  o f the  p e rso n a lity  t r a i ts .  S im ilar 
re su lts  cou ld  be obta ined b y  a manager to help id e n tify  s tre n g th s  
and shortcom ings w ith in  an o rgan iza tion  and to  ass is t in the
MANPOWER EVALUATOR SUMMARY
Pos i t  i ons: D. Eng._____________________  DATE: 17 Mar 80
Apt i tude P ersona li ty
Dimens ions 
Names*
A1 A2 A3 A4 A5 A6 D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 V1 V2
1. 90 7 5 6 6 9 7 3 5 7 5 5 4 3 2 5 4 2 8
2. 75 5 3 4 1 9 7 5 3 7 7 3 8 5 5 5 5 7 7
3. 75 7 5 7 7 8 7 5 5 5 3 7 5 5 2 4 6 7 9
4. 85 5 8 7 5 6 7 2 9 8 1 5 4 1 1 7 2 5 5
5. 95 9 6 6 9 9 6 4 3 2 5 4 7 1 4 6 5 1 6
6. 95 6 2 6 6 9 9 7 5 8 8 3 4 5 8 7 9 1 5
7. 95 8 7 8 9 8 9 1 4 4 1 4 8 6 2 6 5 1 5
8. 85 6 4 7 7 9 7 6 3 4 6 6 5 2 2 1 9 5 6
9. 85 8 6 7 9 7 9 9 3 6 3 6 7 1 4 3 9 5 8
10. 95 7 7 6 9 8 6 4 6 5 3 6 5 3 4 7 5 1 5
11. 85 5 3 7 4 8 9 5 4 4 5 8 5 3 4 5 6 4 7
12. 80 7 4 7 3 5 8 3 5 2 7 5 5 7 3 8 9 6 6
13. 85 5 5 8 5 7 6 3 3 4 5 3 3 5 1 7 6 4 6
14. 90 9 6 6 6 9 9 6 6 4 3 6 5 5 6 8 8 6 9
15. 80 8 5 8 7 9 5 5 1 1 3 1 9 6 1 9 7 8 1
16. 60 8 5 8 7 9 5 2 1 1 3 1 9 6 1 9 7 8 1
17. 95 9 4 7 9 9 8 6 5 4 1 5 6 5 6 5 7 1 6
18. 85 5 4 4 3 8 9 5 3 4 3 5 1 6 6 6 5 5 6
19. 95 7 5 8 7 8 7 4 5 5 1 3 5 4 5 4 5 1 5
20. 90 7 8 8 8 8 7 5 4 4 4 5 7 3 5 5 9 3 7
21. 95 9 6 8 8 9 9 7 4 8 1 4 8 6 8 5 4 1 6
22. 95 8 6 7 7 7 9 2 2 3 3 4 7 5 1 7 6 1 7
23. 85 7 8 7 9 5 8 7 4 1 7 4 9 1 2 5 9 4 6
24. 85 6 5 7 6 7 7 4 6 6 4 6 8 7 2 6 9 5 8
25. 75 7 4 7 2 8 9 4 3 3 1 6 5 7 3 7 5 7 8
26. 85 8 7 8 8 9 9 3 1 4 5 7 8 1 1 7 9 5 3
27. 90 8 3 6 6 6 6 5 8 5 2 7 4 4 6 5 3 2 7
28. 85 4 9 8 5 9 8 7 6 4 2 4 2 5 6 6 5 5 9
* An in te g e r is  used to  p ro te c t the c o n f id e n t ia l i t y  o f  the 
in d iv id u a ls ;  the in d ica te d  nunrber is  the % accuracy o f  each 
p r o f i le .
F igu re  9 . IVEB C onposite Surmary fo r  28 Engineers
p la n n in g  and e xe cu tin g  o f human resources and o rgan iza tiona l 
developm ent ac tions . Results could also be used to es tab lish  a 
baseline fo r  se lec ting  new employees, th us  re d uc in g  tu rn o v e r 
costs . The eva lua tion  d id  p ro v id e  an awareness o f the pe rson ­
a lity  d im ensions o f another sample o f eng ineers as an aid in 
personnel e va lu a tio n . The re su lts  depicted would be extrem e ly  
use fu l to a re c ru ite r  who wanted to  f in d  the "b e s t"  m an-job 
m atch. With known job requ irem ents and managerial ph ilosoph ies , 
the s ta tis tic a l p o ten tia l fo r each o f the engineers lis ted  could 
be fo re ca s te d . Employee p a tte rn s  ( i . e . ,  F igu res E - l to  E-13) 
th a t may o r may not b e n e fit an in d iv id u a l or company could also 
be p re d ic te d .
The requ irem en ts  o f several s ta tu tes  re la tin g  to m aritim e 
employees were also researched. T h is  was necessary because ves­
sels were c h a rte re d  fo r at-sea data co lle c tio n ; and, employees 
from  TAM U, TAMRF, U n iv e rs ity  o f South F lo rida  (U S F ), U n iv e rs ity  
o f Alabama at B irm ingham  (U A B ), and o the rs  were o n -boa rd  the 
ch a rte red  vesse ls.
As the  P rogram  Manager, the "h e a lth , s a fe ty , and w e lfa re " o f 
all employees was a major concern . We were in te res ted  in do ing  
w hatever was necessary to p re ve n t in ju r ie s  and to  also minimize 
lia b ilit ie s  i f  a m aritim e employee was in ju re d . A lso researched 
were some o f the  remedies a maritime employee has aga inst an 
em ployer fo r  persona l in ju r ie s . B r ie f ly ,  these are :
1. S tate o f Texas Workmen's Compensation A c t (TX  R ev . C iv . 
S ta t. A n n . A rt-8 3 0 6 , 118 [ 1967]) — M aritim e employees covered by 
the Compensation A c t receive the same bene fits  as non-m aritim e 
employees, in c lu d in g  possib le recovery  o f exem plary  damages based 
on gross neg ligence .
2. Longshorem en's and H arbor W orkers' Compensation A c t (33 
USC U 901-ff) — M aritim e employees all receive the  same and, in 
genera l, more lib e ra l b ene fits  regard less o f the in d iv id u a l sta te  
compensation b e n e fits . For example, the re  is no s ta tu to ry  max­
imum fo r  perm anent d is a b ility  nor death w hile  most s ta te  workmen 
compensation laws have lim its .
3. O uter  C on tinen ta l She lf Lands A ct (43 USC H1331-ff) — 
T h is  A c t states th a t o ffsh o re  boundaries fo r  m aritim e ju r is d ic ­
tion  are 3 miles o ffsh o re  fo r  Lou is iana , M iss iss ipp i, Alabama, 
and the East coast o f F lo rid a ; and, the  boundaries fo r  Texas and 
the west coast o f F lo rida  are 10.5 miles ( i . e . ,  3 leagues). 
Hence, an in ju ry  o c c u rr in g  seaward in the  G u lf o r A tla n tic  would 
be covered b y  th is  A c t.
4 . Jones A c t (46 USC U688) — T h is  A ct allows a seaman 
( i . e . ,  masters and members o f the crew  o f a vessel) to  recove r 
damages fo r  in ju r ie s  b y  v ir tu e  o f the  negligence o f th e ir  em­
p lo ye r o r someone fo r  whom the em ployer is respon s ib le . In 
essence, Congress gave seamen the same r ig h ts  accorded ra ilro a d  
employees u n d e r the  Federal Em ployers L ia b ility  A c t (45 USC, 
1I51-ff) — In fa c t, the  on ly  way a seaman's claim can be defeated
is to  f in d  th a t the  employee was the  sole p roxim ate  cause o f the 
acc iden t.
To recove r fo r  in ju r ie s , the  seaman must show o r c e r t i fy
th a t:
a. He was a seaman.
b .  An em ployer-em ployee re la tio n sh ip  ex is ted  between the 
seaman and the  opera to r o r owner o f the  vesse l.
c . The "neg ligence  o f the  em ployer p layed any p a r t ,  how­
ever sm all, in the  in ju ry  o r death " as determ ined b y  the  U .S . 
Supreme C o u rt in  Rogers v .  M issouri Pacific  R ailroad Co. , 352 
U .S . 500 (1957).
d . The actual and o th e r damages sus ta ined .
5. D octrine  o f U nseaw orth iness — U nder genera l maritime 
law , the  d o c tr in e  o f l ia b il i ty  w ith o u t fa u lt is app licab le  when 
seamen can dem onstrate in ju ry  due to  the unseaw orth iness o f a 
vessel [T .K .  T re a d w e ll, J r . ,  C a p t., USN (R e t ire d ) , personal com­
m unica tion ] . A seaman is e n title d  to  recover damages u nde r the 
Jones A c t even w ith o u t negligence on the  p a r t o f the em p loyer. 
A bou t the  on ly  defense an em ployer has un de r th is  d o c trine  is to 
show th a t the  seaman pe rsona lly  caused a b reak to  occu r re s u lt­
in g , in essence, in  a s e lf - in f l ic t in g  in ju ry .
6. T ra n s p o rta t io n , Wages, M aintenance, and Cure — Again  
general m aritim e law p rov ides  th a t an in ju re d  seaman must be 
p ro v id e d  f irs t-c la s s  tra n s p o rta tio n  from  the p o r t o f in ju ry  to 
h is home base. An em ployer is also re q u ire d  to  p ro v id e  wages to
the  end o f a voyage o r to the date the seaman is f i t  fo r  d u ty ,  
w h ichever occurs f i r s t .  An absolute em ployer l ia b il i ty  is the  
maintenance and cu re  o f a d isabled seaman when aboard a vesse l. 
T h is  coverage is re lin q u ish e d  when the seaman is placed in a 
s ta te -s id e  hosp ita l which comes unde r the un lim ited  medical 
coverage o f the  Longshorem en's and H arbor W orkers' Compensation 
A c t.
7 . Indem n ity  A ction  b y  T h ird  P a rty  — T h is  is an in d ire c t 
remedy fo r  a seaman; the  seaman recovers from  h is em ployer and 
h is em ployer recovers from  a th ird  p a r ty .  An indem n ity  agreem ent 
im plies, b y  law , the  co n trac tua l re la tio n sh ip  between an owner 
and a s te ve d o rin g  company h ire d  to load or unload a vesse l. T h is  
is a co n tra c tu a l r ig h t  not g rounded  in to r t  no r based on to r t  
concepts o f neg ligence . The net re s u lt is th a t the  em ployer pays 
damages on ly  where an employee could recover compensation bene­
f i ts  d ire c t ly  from  his em p loyer. Some o f the  cases on in d ire c t 
remedy inc lu d e :
a. Ryan S tevedo ring  Co. v . Pan Am erican S .S . C o rp . [350 
U .S . 124 (1 9 5 5 )];
b .  W eyerhaeuser S .S . Co. v .  Nacirema O p e ra ting  Co. [355 
U .S . 563 (1 9 5 8 )];
c . G rum ady v .  Jachim H end rik  F is s e r. [358 U .S . 423
(1959)] .
The above possib le  remedies fo r  in ju r ie s  susta ined by  a 
maritime em ployer o r seaman is not in c lu s iv e . A seaman may also
be able to  recove r in o th e r ways when his r ig h ts  have been v io ­
lated b y  a th ir d  p a r ty .
The above enum erated s ta tu tes  and cases were researched and 
the requ irem en ts  were in tro duced  as a po ten tia l problem  fo r TAMRF 
and TAMUS. The TAMRF a tto rn e y  is research ing  the  fa c ts , and an 
in te rim  response from  the TAMUS a tto rn e y  ind icates th a t a Texas 
em ployer is covered b y  the State Workman's Compensation A c t and 
not b y  the  o th e r A c ts . With personnel from  TAMRF and TAMUS on 
the p a y ro ll and on ch a rte red  vesse ls, p lus  academic sub con tra c ­
to rs  from  U A B , USF, and o thers  who are also on -bo a rd  the  vesse ls, 
the in te rim  response is not co n v in c ing  nor is insurance  coverage 
from  the  State o f Texas adequate. T h is  is an area fo r  fu r th e r  
research and should be pu rsued  in d e p th .
Task No. 6
The rev iew s o f two Environm enta l Impact Statements (11; 12) 
fo r  the  O ffice  o f the  G ove rno r, State o f Texas, were accomplished 
and docum ented. Several federa l s ta tu tes  o r A cts  (38) were re ­
viewed to  ob ta in  an u n d e rs ta n d in g  o f the re sp o n s ib ilit ie s  o f se­
lected fede ra l agencies and to p ro v id e  acceptable c r it iq u e s . O ur 
c r it iq u e s  and o th e r co n trac tua l f in d in g s  are be ing  inc luded  in 
documents to  a fede ra l e v id e n tia ry  he aring  scheduled fo r  Ju ly  
1981 in the  U nited  States D is tr ic t  C o u rt, H ouston, T X . We have 
also been asked b y  several p r iv a te  sources fo r  add itiona l and 
ba ckg round  in fo rm a tion  which o rig in a te d  from  co n tra c tu a l ta sks . 
O ur p os ition  has been, and w ill con tinue  to  be, to  p ro v id e
s c ie n tif ic  ev idence based on fac tua l data which have been co l­
lec ted , reduce d , and analyzed by  P is on the  p ro je c t. S c ie n tif ic  
op in ions and legal questions ra ised b y  oceanographers and in d u s ­
t r ia l concerns p ro v id e d  some in s ig h ts  in to  some o f the  legal 
problem s faced b y  the  p r iv a te  sector due to  env ironm enta l laws 
and o th e r s ta tu te s . In s ig h ts  o f the m aritim e s ta tu tes  and o th e r 
laws, a lthou gh  lim ite d , met the  D . E ng. c r i te r ia .
In sum m ary, law comes from  w rit te n  laws such as c o n s titu ­
tio n s , s ta tu te s , o rd inances , and tre a tie s ; from  case law w hich is 
based on ju d ic ia l rev iew s; and from  ru le s , p ro ced u re s , and re g u ­
la tions o f a d m in is tra tive  agencies (7 :9 ) .  From the p o in t o f v iew  
o f the P rogram  O ffice , the  in fo rm ation  and p r in c ip le s  from  both  
p u b lic  and p r iv a te  laws were applied d u r in g  the  In te rn s h ip .
2ND O BJEC TIVE: IN D USTRIAL ENGINEERING
In the  p re v io u s  section , re su lts  from  the "P ro jec t Manage­
m ent" ob jec tives  are d e scribe d . Those re su lts  are c lose ly re ­
lated and in te g ra te d  w ith  the  re su lts  from  the " In d u s tr ia l E ng i­
n e e rin g " ob jec tives  described  in th is  section . Some o f the  in ­
fo rm ation  from  the  e ng in ee rin g  g raduate  courses on the  D . E ng. 
Plan (T ab le  3, p . 11) also p roved  to  be use fu l in s a tis fy in g  
these o b je c tive s . Especia lly use fu l were the con ten ts  o f the 
courses on labor re la tio n s , eng in e e rin g  economy, e th ic s , s a fe ty , 
and management. T h is  in fo rm ation  was supplem ented b y  the  Cost 
Eng ineer S k ills  Course (Am erican Association o f Cost E n g in e e rs ), 
A r t  o f N ego tia ting  Seminar (N eg o tia tin g  In s t i tu te ) ,  and the  Jo in t 
O perations P lann ing  Course (A rm ed Forces S ta ff C o llege).
As a manager and en g ineer, the p rogram  goals were to have 
p ro d u c tiv e  and c o s t-e ffe c tiv e  re su lts  and to  manage e ffe c tiv e ly  
and e ff ic ie n t ly  all resources . E ng inee rin g  is de fined  in 
W ebster's New C ollegiate D ic tio n a ry  as "th e  app lica tion  o f sc i­
ence and mathematics by  which p ro p e rtie s  o f m atte r and the 
sources o f e n e rg y  in na tu re  are made use fu l to man in s tru c tu re s , 
m achines, p ro d u c ts , system s, and p rocesses ." As stated e a r lie r , 
in d u s tr ia l e n g in e e rin g  is de fined as " th e  d e s ign , im provem ent, 
and in s ta lla tio n  o f in te g ra te d  systems o f men, m a te ria ls , and 
equ ipm ent. I t  d raw s upon specialized know ledge and s k ills  in the 
m athem atical, p h y s ic a l, and social sciences to g e th e r w ith  the 
p r in c ip le s  and methods o f en g in e e rin g  analys is and design  to
sp e c ify , p re d ic t,  and evaluate the re su lts  to be obta ined from  
such sys te m s ." The in d u s tr ia l eng ineer is responsib le  lo g is t i-  
ca lly  fo r  m oving and m a in ta in ing  m ate ria l, p e rsonne l, fa c ilit ie s  
and se rv ice s . T h is  la tte r  p o in t helped the Program  Manager de­
fine  resources as "those components necessary to  accomplish a 
spec ific  goal and may inc lude : manpower o r pe rsonne l, methods or 
techn ique s , monies o r fu n d s , m achinery o r equ ipm ent, su b con trac ts  
o r se rv ice s , space o r fa c ilit ie s , data o r in fo rm a tio n , and t im e ."  
To fa il to p lan and con tro l these resources on a p ro je c t w ill 
decrease p ro d u c t iv ity  and w ill lead to cost and time o v e rru n s . 
A n d , to underestim ate  costs o r to negotia te costs th a t place con­
s tra in ts  on fa c ilit ie s , space, and resources is a much g re a te r 
fa i lu re .  These e ng in e e rin g  c r ite r ia  were ke p t in focus th ro u g h ­
ou t the  In te rn s h ip  and used in s a tis fy in g  co n trac tu a l re q u ire ­
m ents. So lu tions to  any cond ition  th a t a ffec ted  the  "h e a lth , 
w e lfa re , and sa fe ty "  o r "h o u rs , wages, and w o rk in g  co n d itio n s " o f 
p ro je c t pe rsonne l were also p u rsu e d . As stated above, a problem  
p re s e n tly  be in g  researched b y  o rgan iza tiona l a tto rn e ys  is em­
ployee l ia b i l i ty  fo r  bo th  TAMUS and TAMRF personne l on ocean­
o g raph ic  c ru is e s .
Task No. 1
A n o th e r goal was to manage e ffe c tiv e ly  a m u lt i-d is c ip lin a ry  
research p ro je c t team and to seek so lu tions to  problem s in a 
m a trix  o r p ro je c t management e n v iro n m en t. T h is  v e ry  d if f ic u lt  
task was com plicated b y  the lack o f u n d e rs ta n d in g  o r acceptance
o f m a trix  management p r in c ip le s  b y  some P is . For exam ple, con­
tra c tu a l re s p o n s ib ility  and a u th o r ity  was delegated b u t the  P ro ­
gram Manager was c r it ic iz e d  fo r  e xp ec tin g  a cco u n ta b ility  o f tim e­
ly  re su lts  and e va lu a tin g  perfo rm ance . Some P is were not accus­
tomed to  advanced p la n n in g  and p re p a r in g  co n trac tua l de live rab les  
in a tim e ly  manner on o r ahead o f schedu le . Nor were some 
w illin g  to  accept an eva lua tion  b y  a n o n -fa c u lty  member. Even 
so, perfo rm ance  eva lua tions and m erit recommendations from  the 
Program  Manager were sources o f in fo rm a tion  fo r  the D epartm ent 
Head to co n s id e r.
A n o th e r goal was to  work coope ra tive ly  w ith  all p ro je c t 
personne l in a p ro b le m -so lv in g  a tt itu d e . Expected re su lts  were 
docum ented. W henever problem s were en coun te red , a lte rn a tiv e  
so lu tions were p resen ted  w ith  recommendations fo r  actions w ith in  
TAMU, TAM RF, and BLM.
Obstacles w ith in  TAMU on h ir in g  and rem une ra ting  the  most 
q u a lifie d  personne l were experien ced . R espons ib ilities  were 
de legated , b u t a u th o r ity  to  h ire  and promote was vested at the 
P res iden t's  level w ith in  TAM U. T h is  process could be enhanced by  
de lega ting  re sp o n s ib ilit ie s  and a u th o r ity  a t the  lowest level in 
the o rgan iza tion  fo r  a cco un tab ility  o f re s u lts . I t  is not a 
sound business p ra c tice  to expect a cco u n ta b ility  fo r  re su lts  
w itho u t an equal amount o f a u th o r ity  and re s p o n s ib ility —bo th  o f 
which must be w r it te n  and u n de rs too d .
The lo g is tics  and fisca l requ irem ents o f the c o n tra c t were 
p lanned . A lte rn a te  approaches to  process and reduce data were 
des igned . For exam ple, the P is were persuaded to  consolida te  all 
p a y ro ll fu n d s  in to  one account, th u s  com bin ing 7 sets o f data 
and re d u c in g  the  paper work by  a fa c to r o f 6. T h is  p ro v id e d  a 
more reasonable approach to  resource  a lloca tions, c o n tro ls , and 
personne l fu n d in g . In past years some tasks were completed on 
"com pany" o r "p e rso n a l" time because o f inadequate p la n n in g , 
es tim a ting , o r fu n d in g . B u t d u r in g  the In te rn s h ip , a rrangem ents 
were made fo r  e ve ry  PI to have s u ff ic ie n t fu n d s , p e rsonne l, and 
o th e r resources to  accomplish con tra c tua l ta sks .
Impacts caused b y  fo rce  majeure o r b y  scope changes were 
p ro p e r ly  docum ented. The costs o f the impacts were estim ated and 
fun ds  were ob ta in e d . The re su lts  depicted  in Table 5 (p . 54) 
i llu s tra te  the  success p a tte rn  o f the Program  O ffice .
In a d d itio n  to  the above, a considerab le  amount o f time was 
used in p la n n in g  and e xe cu ting  the log is tics  o f sea-go ing  
c ru ise s . D u rin g  the  pe riod  o f Aug 78 to Dec 80, the  Program  Man­
ager was d ire c t ly  and in d ire c tly  responsib le  fo r  the  p la n n in g  o f 
34 c ru ise s , the execution  o f the p lans , and the  perfo rm ance re ­
p o rtin g  fo r  each c ru ise  (3 7 ). The log is tica l management and 
p la n n in g  o f a c ru ise  re q u ire d  the  schedu ling  o f a dock and c h a r­
te red  vessel fo r  m obiliza tion or dem ob iliza tion , the  su p p o rt 
equipm ent ( e .g . ,  c ranes, e tc .)  and personnel ( e .g . ,  e le c tr ic ia n s , 
w e lde rs , p lu m be rs , e tc .)  necessary to  mobilize and dem obilize
equipm ent on deck o f the  cha rte red  vesse l, the tra n s p o rta tio n  and 
maintenance o f the  o n -boa rd  su rve y  o r sc ie n tif ic  p a rtie s , the 
work p lan co o rd in a tio n , fisca l and co n trac tua l a d m in is tra tio n , 
sa fe ty  and o th e r TAMUS or TAMRF re qu irem en ts , e tc . The p re ­
c ru ise  p lans de fined  the  mission o f the c ru is e , the spec ific  data 
co llec tion  requ irem en ts  and expected re s u lts , the  schedule and 
resource  a lloca tions, the  su rve y  o r s c ie n tif ic  p a rtie s  w ith  key 
personal in fo rm a tio n , and the delegated tasks fo r  a cco un tab ility  
pu rposes . Needless to say, the mission o f a c ru ise  could not be 
sa tis fied  u n til all necessary resources had been p lanned , p ro ­
grammed, schedu led , b udge ted , pu rchased , co n tra c te d , and placed 
on board  the  ch a rte red  vesse l.
In 1978, the Program  Manager became to ta lly  aware o f these 
com plexities when some items were in a d v e rte n tly  le f t ashore and 
add itiona l t ra n s it  time (and fu n d s ) became necessary fo r  o b ta in ­
ing  the items fo r  com ple ting the m issions. As sta ted above, 
po ten tia l problem s were reso lved w ith  check lis ts  and de fined  
re s p o n s ib ilit ie s . The dual base o f opera tions ( i . e . ,  TAMU Cam­
p us , College S ta tio n , T X ; TAMU Marine O pera tions , G a lveston , TX ) 
created log is tica l p rob lem s, b u t the  problem s were reso lved p r io r  
to  the scheduled d e p a rtu re  date o f a c ru is e . The las t d e p a rtu re  
from  College S ta tion  d id  not occur u n til the requ irem en t l is t had 
been v e r if ie d  in G alveston, TX and communicated to  the Program  
O ffice .
Task No. 2
The Cost Eng ineer S k ills  Course was completed in F e b ru a ry  
1980 in H ouston, T X . The course was sponsored by  the  Am erican 
Association o f Cost Engineers and covered the top ics  in Table 7. 
The in fo rm a tion  from  the  course p ro v id e d  a re fre s h e r on cost 
e n g in e e rin g  p r in c ip le s  and methods norm ally  covered in an in d u s ­
t r ia l or management e ng in e e rin g  c u rr ic u lu m . I t  was g ra t i fy in g  to 
v e r ify  the  b re a d th  o f p ro fessiona l s k ills  and know -how . F u r th e r ­
more, i t  was also s a tis fy in g  to  see how in d u s try  personnel are 
a ttem p ting  to  ob ta in  in fo rm ation  and know ledge th a t is p ro v id e d  
by  the D . E ng. Program  at TAMU.
The Am erican Association o f Cost Engineers has a C e rt if ic a ­
tion  Program  th a t covers p la n n in g , schedu ling , es tim a tin g , and 
c o n tro llin g  fu n c tio n s . An eng ineer must be expe rienced , be 
recommended, pay a tes t fee , and pass a com prehensive exam ination 
to  become a C e rtif ie d  Cost Engineer ( C .C .E . ) .  An in d u s tr ia l 
eng ineer shou ld  q u a lify  b y  tra in in g  and experience  fo r  th is  
C e rtif ic a tio n  P rogram .
As a persona l a id , several te x ts  on cost e n g in e e rin g  p r in ­
c ip les (5 ; 8; 18; 27; 40; 41; 44; 49) were rev iew ed. These p r in ­
c ip les are inc luded  in Table 8. T h is  tab le  and re fe rences can 
p ro v id e  a q u ick  access to  cost en g in e e rin g  p r in c ip le s  and con­
cepts fo r  e va lu a tin g  a lte rna tive s  us ing  one o f the economic c r i ­
te ria  (5 :1 9 9 ): 1) p resen t w orth  o r net p re sen t va lue ; 2) e q u iv ­
a lent annual w o rth ; 3) b e n e fit-co s t ra tio  o r p ro f i ta b i l i ty
Table 7. Cost E ng ineer S k ills  Course Topics 
1. General Knowledge 3. Cost Topics
a . Time va lue a. Account ing
b . P e riod  and costs b. Economics
c . Deprec i a t ion c. Forecast ing
d . Capi t a 1i za t ion d. Product iv i  ty
e . In te re s t e. Ind ices
f . In f  1 a t ion f . Value a n a lys is
g- Learn ing  curves g- Inven to ry  Contro
h . P ro f i t a b i1i ty h. Proposa1s
i . Report ing
2. Costs and C on tro ls
a. Costs 4. Management Top ics*
(1) C o n s tru c tio n  a. P ro je c t Management
(2) M anufac tu ring  b . C on tract Management
(3) O ther c . F inanac ia l Management
b . E s tim a tin g  d. M a te r ia ls  Management
c . P lann ing  e. Data Management
d . Scheduling f .  S oc ie ty
e . C o n tro l l in g  g. Techniques
f .  W orking C a p ita l (1) Opt imi za t ion
g . Elements (2) Inven to ry  C ontro l
(3) L ine a r Programning
(4) Queu i ng
(5) Dynamics Programning
(6) Monte C arlo
(7) Break-even a n a lys is
(8) Ri sk A na lys i s
(9) C o s t-B e n e fit A n a lys is
*T op ics  on labor re la tio n s , q u a lity  assurance, and sa fe ty  
e n g in e e rin g  should  also be inc luded b u t were n o t.
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ind e x ; 4) net b e n e fit-c o s t ra tio ; 5) Solomon's average ra te  o f 
re tu rn ;  6) in te rn a l ra te  o f re tu rn ;  7) MAPI u rg en cy  ra t in g ; (8) 
E ckste in  b e n e fit-c o s t ra tio . The p re sen t w o rth , b e n e fit-c o s t 
ra tio , and in te rn a l ra te  o f re tu rn  are e ssen tia lly  the  on ly  
ra tiona l c r ite r ia  to  use since they  account fo r  the e n tire  p la n ­
n in g  horizon  o f a cash flow  and the  time value o f money. A n o th e r 
c r ite r io n , p a yback , is not acceptable because it  ignores the  time 
va lue o f money and fu tu re  cash flow s beyond a payback p e rio d .
In 1963, W e ingartner (48) pub lished  a d isse rta tio n  show ing 
th a t the  optim al so lu tion  to  a cap ita l b u d g e tin g  problem  cou ld  be 
obta ined b y  m axim izing the ob jec tive  fu n c tio n  o f a linea r p ro ­
gramming fo rm u la tion  fo r  the net p re sen t va lue c r ite r io n . In 
1958, H irs h le ife r  (16) had p ro v id e d  a fundam ental exp lana tion  and 
had ju s t if ie d  the  use o f net p resen t va lue as a se lection c r i te ­
r io n . In 1965, Te ichroew  e t a l. (42; 43) analyzed r ig o ro u s ly  the 
in te rn a l ra te  o f re tu rn  and p ro v id e d  the cond itions  fo r  usage. 
In 1971, B e rn h a rd  (2) compared and c r it iq u e d  the above e ig h t c r i ­
te r ia . B e rn h a rd  showed th a t [2 ] was a va ria tio n  o f [1 ] ,  [4 ] and 
[5 ] were e q u iva le n t to [3 ] ,  and [7 ] reduced to  [ 6 ] .  In 1980, 
Phung (33) ca tegorized  th ir ty - tw o  methods fre q u e n tly  encountered  
in economic and e ng in e e rin g  analysis o f a lte rn a tiv e s . Phung 
showed th a t 30 methods were va ria tio n s  or d e riv a tiv e s  o f the  d is ­
counted cost flow  o r revenue requ irem en t methods . . . methods 
based on a d isco u n t ra te  fo r  a g iven  cash flow  o r on a known 
d isco un t ra te .
In  m aking comparisons o f investm en t a lte rn a tiv e s , D r . D .R . 
Smith ( I .  E ng . 666) suggested the  fo llo w ing  p roced u re :
1. D efine set o f feasib le  m utua lly  exc lus ive  a lte rn a tiv e s ;
2. D efine p la n n in g  ho rizon ;
3. Develop cash flow  p ro file s ;
4 . S pec ify  the  time va lue o f money;
5. S pec ify  measure o f e ffec tive n e ss ;
6. Compare a lte rn a tiv e s ;
7. Perform  supp lem entary  a n d /o r increm enta l ana lys is ;
8. Select and implement p re fe rre d  a lte rn a tiv e .
D u rin g  the  In te rn s h ip , a lte rn a tive s  were p repa red  and su b ­
m itted w ith  fac ts  to  ju s t ify  p roposa ls . Estimates and cash flow s 
ove r the  p la n n in g  horizon  were p repa red  as a means o f a r r iv in g  at 
acceptable cost p roposa ls fo r  s a tis fy in g  the p ro je c t RFPs. Cross 
estimates and p ro je c t a lte rn a tive s  were d iscussed w ith  the  COAR 
and C o n tra c to r Techn ica l Inspecto r as a means o f d e te rm in ing  the 
a v a ila b ility  o f fu n d s  and the se le c ta b ility  o f a lte rn a tiv e s . By 
o b ta in in g  p re -p ro p o sa l da ta , va luable time and ta le n ts  were 
expended on h igh  va lue requ irem ents and negotiab le proposa ls were 
fo rm u la ted . As ind ica ted  in Table 5 (p . 54), de lib e ra tio n s  and 
nego tia tions were most success fu l.
Cost e n g in e e rin g  o r e ng ine e rin g  economic ana lys is evaluates 
choices between executable  a lte rn a tiv e s . Techn iques and s t ra t ­
egies norm a lly  app lied  when com paring a lte rn a tive s  on p ro je c ts  
were not a p p lie d . How ever, TAMRF could b e n e fit b y  eva lu a tin g
the  a p p lic a b ility  o f d e p re c ia ting  techn iques and s tra teg ies  on 
the pu rchase  o f cap ita l equ ipm ent. With d ep rec ia tion , the book 
va lue o f an asset may become such th a t c o s t-s h a rin g  proposals 
would be p ra c tica l and c o s t-e ffe c tiv e . S w itch ing  s tra teg ies  and 
investm ent c re d its  may also be app licab le ; i f  so, th ey  should be 
a p p lie d .
Task No. 3
D u rin g  the  In te rn s h ip , several job ana lys is  methods and 
techn iques (25) were researched. Job spec ifica tions  and d e s c rip ­
tions were p re p a re d ; b u t the methods were not applied in the  
an tic ipa ted  de ta il d u r in g  the In te rn s h ip .
Task No. 4
Methods e n g in e e rin g  and w ork measurement p r in c ip le s  were 
applied to  ass is t in estim a ting  and m inim izing the  log is tica l 
costs o f oceanograph ic c ru ises and o th e r resources . Methods 
e n g in e e rin g  is the  system atic re co rd in g  and c r it ic a l exam ination 
o f e x is t in g  and proposed ways o f do ing  w ork as a means o f d e ve l­
op ing  and a p p ly in g  more e ff ic ie n t and e ffe c tive  m ethods. Work 
measurement is the  app lica tion  o f techn iques designed to  es tab ­
lish  the  time fo r  a q u a lified  employee to  accomplish a specified  
job o r tasks at a de fined  level o f pe rfo rm ance .
S k ills , e f fo r ts ,  cons is tency , and env ironm enta l w ork cond i­
tions were considered  d u r in g  log is tica l coo rd ina tion  and at-sea 
o p e ra tio n s . E nvironm enta l cond itions were o f utm ost co nce rn , 
especia lly  d u r in g  w in te r cru ises when oceanographic and
atm ospheric cond itio n s  were abnormal ( e .g . ,  25 foo t seas). 
D u rin g  one c ru ise  when such cond itions created hazardous and 
sa fe ty  p rob lem s, the mission was a bo rted . The vessel's C ap ta in , 
w ith  o ve r 20 years o f opera tions in the G u lf o f M exico, had never 
w itnessed such s e v e r ity .  The e lec tron ics  in some o f the data 
co llection  equ ipm ent were heav ily  damaged and had to  be com plete­
ly  re s tru c tu re d .
The methods used in ana lyz ing  samples and data were docu­
m ented. Techn ic ians were in te rv iew ed  and time estimates were 
obta ined fo r  some w ork tasks (These are on -go in g  e f fo r t s . ) .  Time 
fo r  researchers  is also ha rd  to q u a n t ify ;  and the time spent on 
w r it in g  p roposa ls , es tim a ting  costs , n e go tia tin g  fu n d s , and man­
ag ing  p ro je c t fu n d s  and schedules p rec luded  com ple ting  th is  task 
( i . e . ,  sys tem a tica lly  re co rd in g  and exam in ing research methods 
and p roced u re s ) d u r in g  the In te rn s h ip .
Task No. 5
E n g in e e rin g  tasks were d irec ted  b y  the Program  Manager who 
was also the  p ro je c t e n g in e e r. P is , Research A ssocia tes, and 
e lec tron ic  te chn ic ians  were encouraged to  analyze systems and 
components and f in d  b e tte r methods o r p ro ce d u re s . The 
P ro filin g -H a rd w ire d  Ins trum en ted  Sensor fo r  H yd ro g ra p h ic  (PH ISH) 
In te g ra te d  Data System was conceived when p ro je c t personnel began 
to in ve s tig a te  methods to  reduce time and cost and to  increase 
p ro d u c tiv ity  bo th  at sea and in the la b o ra to rie s . The s ta te -o f-  
th e -a r t  in s tru m e n ta tio n  system p ro v id e d  at least a 10-fo ld
increase in data co llec tion  w ith  a 4 -fo ld  decrease in tim e, and 
replaced the  p re v io u s  p ro f i l in g  c u r re n t meter and several in d i­
v idu a l data co llec tion  system s. Decreases in time were s ig n if i­
cant when a t-sea cost fo r  a fu lly - fo u n d e d  vessel exceeded $8000 
pe r d a y .
The system p ro v id e d  the  o p p o rtu n ity  fo r  a sc ie n tis t or p h y s ­
ical oceanographer to  co llec t and reco rd  on a s ing le  cast s im u l­
taneous data and p ro file s  at 1/6 meter in te rv a ls  from  a tem pera­
tu re  p ro b e , a c o n d u c tiv ity  p robe , a depth  sensor, a l ig h t e m it­
t in g  diode transm issom ete r, and a p ro f i l in g  c u r re n t m eter. In 
a d d itio n , w ate r samples and tem peratures were obta ined w ith  a 5 
l it re  N isk in  b o ttle  and an ANSI ca lib ra ted  th e rm is to r. The 
tem pera tu res and the w ater samples were used fo r  c a lib ra tin g  
tem pera tu re  and s a lin ity ;  the w ater samples were also used to  
determ ine the  suspended sediments in the bottom  boun d a ry  la y e r.
The data from  the c o n d u c tiv ity  and tem pera tu re  probes were 
used to determ ine s a lin ity .  The p ro f i l in g  c u r re n t meter data 
consisted o f the  ( x ,  y ) component o f the ve lo c ity  v e c to r; the  z 
component was re je c ted . The depth  sensor measured p re ssu re  in 
co n tra s t to  a fa thom eter which measures the time delays o f a s ig ­
na l; bo th  ins tru m e n ts  are used to measure the  depth  o f w a te r.
A m icroprocessor recorded the da ta ; in a d d itio n , n av iga ­
tional re fe rences ( f ix e s )  were recorded and in te g ra te d  w ith  the 
phys ica l oceanography data a llow ing  fo r  more p rec ise  s ta tion  
locations a fte r  vessel d r i f t  and o th e r fa c to rs  a ffe c tin g  sh ip  
movement were com puted. Th is  p rocess, even though  i t  increased
the  volume o f da ta , s ig n if ic a n t ly  reduced the time fo r  co llec­
t io n , re d u c tio n , and p rocess ing  the da ta . F u rth e rm o re , the to ta l 
in te g ra te d  system p ro v id e d  firs t-c la s s  fa c ilit ie s  bo th  at sea and 
in the  la b o ra to ry . D r. D . McGrail and o u r associates were com­
plim ented fo r  th e ir  c re a tive  e f fo r ts .  For th e ir  accomplishments 
w ith  PHISH, members o f the p ro je c t team were also recognized w ith  
m erit p rom o tions . Many long hours were expended b y  the  e lec­
tro n ic s  te ch n ic ia n , J . S tasny, and an associate, D . H orne, to 
des ign , in te g ra te , and te s t the components to  p roduce  a to ta l 
system . W ithout th e ir  e ffo r ts  and assistance, the PHISH System 
would s t i l l  be on the  d ra w in g  board .
E n g in e e rin g  d raw ings  o f the system are c o n tra c tu a lly  re ­
q u ire d  b y  BLM. A p re lim in a ry  sketch and schematic have been p re ­
pared (F ig u re s  11 and 12) and are be ing  upda ted . System in te g ra ­
tio n , e n g in e e rin g  des igns , p rocurem en t, and economic a n a lys is / 
cost re d u c tio n s  were areas o f p a rtic ip a tio n ; and, i t  was indeed 
g ra t i fy in g  to  be a c o n tr ib u tin g  member.
Task No. 6
The major c o n tr ib u tio n  in the data management e ffo r ts  was in 
co n v in c in g  some P is o f the u t i l i t y  o f data and w ord p rocess ing  
fa c ilit ie s . A m u ltitu de  o f plans and re p o rts  were p re pa red  in a 
p ro fess iona l and tim e ly  manner (3 8 ). A th re e fo ld  cost re duc tion  
in secre ta ria l se rv ices was experienced by  us ing  w ord p rocess ing  
equ ipm ent. Several ana ly tica l processes were m odified and in te ­
g ra ted  in to  com puter processes to  e lim inate o r m inim ize manual
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h a nd ling  o f data and to exped ite  p rocess ing  fo r  syn thes is  e f­
fo r ts .  Data p ro d u c ts  were com puter generated to  s a tis fy  some PI 
and co n tra c tu a l re qu ire m en ts . The methods and p rocedures were 
documented and all are set fo r th  in the  re p o rts  (37; 38).
More in -d e p th  analys is w ill be re q u ire d  to  syn thes ize  the 
data co lle c te d . T h is  w ill re q u ire  the use o f com puters and the 
m anipu la tion  o f la rge  b io log ica l/geo log ica l data bases.
Task No. 7
A n o th e r goal was to vo lu n te e r as a Commercial A rb it ra to r  to 
the Brazos V a lley  B e tte r Business B ureau . To accept th is  ch a l­
lenge, the g radua te  labor re la tions courses ta u g h t by  
D r. M .J . Fox, J r . ,  and the A r t  o f N ego tia ting  Seminar were com­
p le ted . A pp licab le  laws and s ta tu te s , labor re la tions da ta , and 
in fo rm ation  from  the American A rb it ra t io n  Association ( e .g . ,  
"V o lu n ta ry  Labor A rb it ra t io n  Rules" [4 6 ], e tc .)  were also re v ie w ­
ed. An appo in tm ent to  a rb itra te  one d ispu te  d u r in g  the In te rn ­
sh ip  was re ce ived , b u t p ro je c t p r io r it ie s  p rec luded  acceptance.
A cco rd in g  to  D r. M .J . Fox, J r . ,  d ispu tes o r g rievances occu r 
w henever in d iv id u a ls  are u n fa ir ly  trea ted  or agreements are v io ­
lated and a reso lu tio n  b y  the p a rties  cannot be reached. Labor 
laws ( i . e . ,  Wagner Act o f 1935, T a ft-H a r t le y  A c t o f 1947, 
L a n d ru m -G riff in  A ct o f 1959) p ro v id e  the founda tion  fo r  a v e ry  
complex system o f ru le s , p rocedu res , reg u la tions  and decisions 
th a t p ro te c ts  aga inst u n fa ir  wages, h o u rs , and cond ition s  o f 
employment (9 ; 3 5 ). O the r laws have also been implemented to
cover the  hea lth , s a fe ty , and w elfare  o f the  p u b lic  (1 ) .  Canon I 
o f the  Code o f R espo ns ib ility  fo r  P rofessional Engineers in the 
State o f Texas states th a t "th e  engineer's  param ount p ro fess iona l 
re s p o n s ib ility  should  be the sa fe ty , hea lth , and w elfare  o f the 
general p u b lic "  (2 2 ). The p ro fess iona l a rb it ra to r  unde rs tands  
these p r in c ip le s  and laws and applies p rocedures a c c o rd in g ly .
In a labor d isp u te  over a d ischarge  case, an a rb it ra to r  may 
be asked to  ru le  on "p ro p e r"  d ischa rge  and " ju s t"  rem unera tion . 
The normal c r ite r ia  fo r  d ischa rge  inc lude ( I .  Eng. 611 h a n d o u t): 
(1) Was the  employee forew arned? (2) Was the em ployer's pos ition  
reasonable w ith  respect to  the employee's conduct? (3) D id the 
em ployer in ve s tig a te  the inc iden ts  p r io r  to the d ischa rge  ac­
tions? (4) Was the  inve s tig a tio n  fa ir?  (5) Does subs tan tia l 
evidence s u p p o rt the  charges? (6) Was th e re  no d iscrim ina tion?  
and, (7) Was the  degree o f d isc ip lin e  reasonable fo r  the  offense 
and fo r the  past re co rd  o f the employee? An a ffirm a tiv e  answer 
to these questions would norm ally susta in  a d isch a rg e .
D u rin g  the  In te rn s h ip , several employees were te rm ina ted ; 
and, the  above gu ide lines were fo llow ed. For exam ple, job 
d e sc rip tio n s  were p re p a re d . The spec ific  ta sks , re s p o n s ib il­
it ie s , reso u rce s , and lim its  o f a u th o r ity  were documented and 
d iscussed w ith  the  employees. The expecta tions and consequences 
were also documented and accepted (s igned ) by  the  employees and 
the s u p e rv is o rs . One employee made a careless e r ro r  th a t was 
hazardous and caused damages in excess o f $8000. T h is  was a fte r
repea ted ly  be ing  warned ve rb a lly  and in w r it in g ; hence, the 
employment te rm ina tion  was ju s t if ie d .
While co n d u c tin g  an a rb it ra t io n , the fo llo w ing  ch e ck lis t is 
suggested ( I .  E ng. 611 h a n d o u t).
1. Document a ttendance at a rb it ra t io n .
2. Open h e a rin g , spec ify  the  ru le s , and ob ta in  co n c u r­
rence.
3. S pecify  method o f re co rd in g  and paym ent, and request 
perm ission fo r  ta p in g .
4 . Request perm ission to  p u b lish  award a n d /o r use the  case 
fo r  educationa l pu rposes.
5. O bta in  acceptable sequeste ring  o f w itnesses.
6. Swear in w itnesses.
7. D efine jo in t e x h ib its .
8. Define s tip u la tio n s  such as "g rievance  is p ro p e r ly  
be fo re  the  a rb it ra to r "  and pa rties  "waive an a rb itra t io n  p a n e l."
9. O bta in  a statem ent o f the issue.
10. O bta in  open ing  sta tem ents.
11. Have p a rtie s  p re sen t the case w ith  w itnesses and e x ­
h ib its .
12. Summarize the  case o ra lly  at the  h e a rin g  o r w r it te n  
w ith  o r w ith o u t post hea rin g  b r ie fs  ( i f  b r ie fs ,  de fine  due date 
and h a n d lin g  p ro c e d u re ).
13. D efine due date fo r  t ra i l t ra n s c r ip t .
14. Request from  pa rties  the num ber o f copies o f the 
aw ard .
15. V e r ify  b il l in g  sou rce(s) and p ro ced u re .
16. Ask i f  anyone has a n y th in g  else to  add to  the case.
17. A d jo u rn  the  h ea ring .
The above is a rem inder o f the a rb itra t io n  process and a 
re fe rence  to  questions associated w ith  labor re la tio n s . O ther 
re fe rences can be de rive d  from  the Labor Law R eports (2 1 ), P ub lic  
Employee B a rg a in in g  (3 6 ), Employment P ractice  Guide (1 0 ), Labor 
A rb it ra t io n  Aw ards (1 9 ), o r Labor A rb it ra t io n  R eports (2 0 ). 
E lko u ri and E lko u ri (9:652-666) also p ro v id e d  a tab le o f o ffenses 
fo r  some re le va n t and use fu l cases.
3RD OBJECTIVE: OTHER
As sta ted  in C hap te r I, pe rsona l, p ro fe ss io n a l, c iv ic ,  and 
com m unity ob jec tives  to enhance to ta l p ro fess iona l g ro w th  were 
also p lan n e d . The goal was to a c tive ly  p a rtic ip a te  in c iv ic  o r 
p ro fess iona l fu n c tio n s  as a p a r t ic ip a n t, leader, o r speaker. 
T h is  was accomplished by p a rtic ip a tin g  in a n c illa ry  a c tiv it ie s  
which are b r ie f ly  describe  below . The re su lts  inc lu d e , b u t are 
not lim ited to , the  fo llo w in g :
1. Presented a ta lk  to the Texas Society o f Professional 
E ng ineers , Brazos V a lley C hap te r, e n title d  "The  Role o f In d u s ­
tr ia l E ng in e e rin g  in O ceanography."
2. Managed the p u b lic ity  and p ro fita b le  fu n d  ra is in g  fo r  
the Am erican In s titu te  o f In d u s tr ia l Engineers Region IX Fall 
C onference in College S ta tion , T X .
3. Completed the  A r t  o f N egotia tion Sem inar, Cost E n g i­
neer S k ills  C ourse , Jo in t O perations P lann ing  C ourse, National 
M ilita ry  S tra te g y  C ourse, Personal S tress Management Sem inar, 
H e rse y -B la nch a rd  T ri-D im ens iona l Leadersh ip  Sem inar, and courses 
on my D . E ng. Degree P lan.
4 . Accepted the appoin tm ent as the  state co o rd in a to r fo r  
requests  re la ted  to  the c e rtif ic a tio n  program s sponsored b y  the 
In s titu te  fo r  C e rtif ic a tio n  o f Com puter P ro fess iona ls ; answers to 
questions re la ted  to p ro fess iona l requ irem en ts , te s tin g , e tc . ,  
were p ro v id e d .
5. P a rtic ip a te d  in community se rv ice  p ro jec ts  th ro u g h  the 
L ions In te rn a tio n a l; a rranged  p resen ta tions b y  J. Law rence, I I I ,  
E s q ., ("M edica l L ia b ilit ie s " )  and b y  L . K itzm ille r ("W hat can an 
EMT do fo r  yo u ? ") fo r  the  College S tation Noon Lions C lu b .
6. Represented c itizens  on the College S tation C onsoli­
dated Independent School D is tr ic t  Communication Council and also 
rep resen ted  pa ren ts  and s tuden ts  on the A&M C onsolidated H igh 
School Communication C ounc il, College S ta tion , T X .
7. A dv ised  as C o -D irec to r to the C atholic Youth  O rgan iza ­
tion  at S t. M ary's C atholic C h u rch , College S ta tion , T X .
8. Represented c itizens  on the U n iv e rs ity  Relations Com­
m ittee, Chamber o f Commerce, B ryan -C o llege  S ta tion , T X .
9. Perform ed USAF Ready Reserve du ties in a u n it  recog­
nized w ith  the  O u ts ta nd in g  U n it A w ard .
10. Selected b y  the Engineers Jo in t Council to appear in 
Who's Who in E n g in e e rin g , 1980.
11. Completed the  D . Eng. degree p lan courses.
As s ta ted in the  In te rn s h ip  p lans , ob jec tives were to  have 
been p u rsu e d  and re su lts  docum ented. T h is  chap te r has documented 
the re su lts  and, in the  nex t and fin a l c h a p te r, conclusions and 
recommendations are set fo r th .
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CHAPTER
The Guy in the Glass
"When you get what you want in y o u r s tru g g le  fo r  se lf 
And the w orld  makes you "K in g "  fo r  a day 
Then go to  the m irro r and look at y o u rs e lf 
And see w hat th a t guy has to say
For i t  is n 't y o u r fa th e r , o r m other, o r w ife 
Whose judgem ent upon you must pass 
The fe llow  whose v e rd ic t counts most in y o u r life  
Is the  Guy s ta r in g  back from  the glass
He's the  fe llow  to please -  never mind all the re s t 
For he's w ith  you clear to the end
And you 've  passed yo u r most dangerous, d if f ic u lt  task 
I f  the  g uy  in the  glass is y o u r fr ie n d
You may be like  Jack H orner and "C h ise l" a plum 
A nd th in k  you 're  a w onde rfu l guy 
B u t the  man in the glass says you 're  on ly  a bum 
I f  you can 't look, him s tra ig h t in the  eye
You can fool the whole w orld  down the  pathw ay o f years 
A nd  get pats on the back as you pass,
B u t y o u r fin a l rew ard  w ill be heartaches and tears 
I f  you 've  cheated the guy  in the  g la s s ."
Dale Wimbro
CHAPTER II I  
CONCLUSIONS AND RECOMMENDATIONS
INTRODUCTION 
The ob jec tives  and goal o f the Program  are documented in 
A ppend ix  A ; D . E ng. goals and In te rn s h ip  ob jec tives are docu­
mented in C hap te r I; and, In te rn s h ip  re su lts  are documented in 
C hap te r I I .  In  th is  C hap te r I I I ,  conclusions and recommendations 
are set fo r th .  These conclusions and recommendations could lead 
to more In te rn s h ip s  w ith in  TAMUS o r TAMRF and could increase p ro ­
d u c t iv ity  w ith in  these m a trix  o r p ro je c t management e n v iro n ­
ments.
CONCLUSIONS
A b road -based  b ackground  p roved  to  be inva luab le  in dea ling  
w ith  the  o p p o rtu n itie s  p resented  d u r in g  the In te rn s h ip . Re­
sources were o rg an ize d , p lanned, and d irec ted  to  assure the  tim e­
ly  d e liv e ry  o f h ig h e s t q u a lity  re p o rts  to the Bureau o f Land Man­
agem ent. D ilig e n t e ffo r ts  were re q u ire d  to  m aintain fisca l and 
a d m in is tra tive  f le x ib i l i t y  re q u ire d  fo r oceanographic research , 
log is tica l management, and data/sam ple co llection  w ith in  the 
ra th e r r ig id  fram ew ork o f TAMU and TAMRF. The p ro d u c tio n , su b ­
m ission, a n d /o r nego tia tion  o f 20 proposals to ta lin g  ove r $7 m il­
lion were managed. C rea tive  ta len ts  fo r  im p ro v in g  o r m od ify ing  
e x is tin g  processes and systems were supported  as means o f en ­
hancing  research  and p ro te c tin g  the "h e a lth , s a fe ty , and w e lfa re " 
o f the  p e rso n n e l. "What are the  a lte rn a tive s? " and "What are
the ranges o f cost?" were repeated ly  used as a successfu l means 
to in s t il l  c re a t iv ity .  A ll feasib le  and co s t-e ffe c tive  e ffo r ts  
were endo rsed .
Upon re v ie w in g  re su lts  and accomplishments d u r in g  the 
In te rn s h ip , one can conclude th a t the ob jectives o f the Program  
were s a tis fie d . As stated in C hapter I, the ob jec tive  o f the  D. 
E ng. P rogram  is to  educate engineers who: (1) are te ch n ica lly  
com petent; (2) unde rs tand  the socia l, p o lit ic a l, env ironm en ta l, 
and o th e r fa c to rs  which shape modern techno logy ; and, (3) can 
operate in the  in te rfa ce  between society and techno logy , a r t ic u ­
la tin g  techno log ica l a lte rna tive s  to  n o n -e ng inee rs . A gradua te  
eng ineer must have exp e rtise  in fin a nce , management, e th ic s , law , 
and re la ted  sub jec ts  and must have te ch n ica l, m anageria l, and 
personal kn o w -h o w , s k ills ,  and a ttr ib u te s  to lead an o rgan iza tion  
and achieve p rede te rm ined  perfo rm ance , p ro d u c t iv ity ,  and p ro f i t  
goals. One can also conclude th a t the ove ra ll In te rn s h ip  ob jec­
tive s  were sa tis fied  b y : (1) dem onstra ting  managerial and e n g i­
ne e rin g  a b ilit ie s ; (2) so lv ing  in d u s tr ia l and m a trix  management 
prob lem s; (3) p a r t ic ip a tin g  in execu tive  dec is ion -m aking  w ith  
n o n -e n g in e e rs ; and, (4) a p p ly in g  tra d itio n a l and n o n -tra d itio n a l 
e ng in e e rin g  ana lys is  and design ( e .g . ,  p la n n in g  and cost e n g i­
n e e rin g , lo g is tic s  and sa fe ty  e n g in e e rin g , es tim a ting  and b u s i­
ness developm ent, n e g o tia tin g  and con trac ts  a d m in is tra tio n , 
methods e n g in e e rin g  and w ork measurements, e tc . ) .
These conclusions are based on the resu lts  o f the In te rn s h ip  
documented in C hap te r I I .  However, the In te rn s h ip  also p ro v id e d  
the o p p o r tu n ity  to id e n tify  o rgan iza tiona l problem s th a t must be 
lega lly  and p o lit ic a lly  reso lved . Some o f these problem s in ­
c lude :
1. What is the  most e ffe c tive  m a trix  o r p ro je c t management 
o rg an iza tion  fo r  TAMUS and TAMRF?
2. What o rgan iza tion  ( i . e . ,  TAMUS, TAMRF) is lega lly  liab le  
fo r  bus iness development?
3. What is the  a ppro p ria te  fisca l su p p o rt and overhead d is ­
t r ib u t io n  fo r  p ro jects?  Why is the re  " f is c a l"  d isc rim ina tion  
among TAMUS components?
4. What s ta n d a rd  perform ance ra tin g  system can be used to  
measure and eva luate  re su lts  from  pro fessiona l and a d m in is tra tive  
personnel?
5. What s ta n d a rd  perform ance ra tin g  system can be used to 
measure and eva lua te  re su lts  from  fa c u lty  members and to  in te ­
g ra te  tim e ly  and q u a lity  re su lts  w ith  teach ing  excellence?
6. What is the most e ffe c tive  and e ff ic ie n t use o f au to ­
mation fo r  p ro je c t support?
7. What is the  most reasonable rem uneration  system fo r sup ­
p o rtin g  personne l on research fund ing?
8. What legal precedence can be used to  delegate respons i­
b il i ty  and a u th o r ity  at the lowest level in an o rgan iza tion  fo r  
a cco u n ta b ility  o f resu lts?
9. What o rgan iza tiona l e n titie s  cou ld  p ro v id e  o p p o rtu n itie s  
fo r  in te rnsh ip s?
10. What is the p ro p e r p rocedu re  fo r  h and ling  grievances 
from  a d m in is tra tive  and p ro fess iona l personnel a n d /o r fa c u lty  
members? What actual and fisca l recourse can a g r ie v a n t fo llow  
when TAMUS is backed b y  sta te a p p ro p ria tio n s  and resources?
The above c ited  problem s must be solved w ith in  the o rgan iza ­
tions and should  p ro v id e  o p p o rtu n itie s  fo r  o th e r in te rn s h ip s  
w ith in  the  TAMUS and TAMRF env ironm en ts . Where else could an 
in te rn  learn  about p ro fess iona l e n g in e e rin g , fisca l accoun t­
a b il i ty ,  business developm ent ( i . e . ,  RFPs, p roposa ls , nego tia ­
tio n s , c o n tra c ts ) ,  basic and applied  research , and the m u ltitude  
o f p e rson a litie s  in the educa tiona l-research  e nv ironm en ts . 
T h e re fo re , th is  re p o rt is concluded w ith  a set o f recommenda­
tio n s .
RECOMMENDATIONS 
Recommendation No. 1 — I recommend TAMUS and TAMRF fo rm a lly  
recognize the  ex is tence  o f the m a trix  management s tru c tu re  and 
implement actions a c c o rd in g ly .
By im plem enting th is  recommendation, so lu tions to m a trix  o r 
p ro je c t management problem s would become a p pa re n t. The m a trix  
s tru c tu re  needs to  be de fined  in such a manner th a t leadersh ip  
does no t have a d iv is io n  o f re s p o n s ib ility  and a u th o r ity ,  
Functiona l and p ro je c t managers must be responsib le  to  top adm in­
is tra tio n  and jo in t ly  d ire c t personnel beneath them . The
personne l in th is  env ironm ent must c le a rly  unde rs tand  procedures 
fo r  in te g ra tin g  goals, p lans , bu dg e ts , and resource a lloca tions. 
Functiona l managers and jo in t managers each must m onitor and 
eva luate  th e ir  resources accord ing  to some p rede te rm ined  c r i ­
te r ia . Both have ob liga tions  to sa tis fy  personal and o rgan iza ­
tiona l goals; i t  behooves top adm in is tra tion  to fo rm a lly  delegate 
re s p o n s ib ility  and a u th o r ity  fo r a cco un tab ility  o f re s u lts . Man­
agers must also unde rs ta n d  and agree to  the coopera tive  behav io r 
necessary in a m a tr ix .
Employees must learn more about team w ork, g roup  dynam ics, 
and coope ra tion . The b e lie fs , va lues, s ta n d a rd s , and a ttitu d e s  
o f employees m ust be in te g ra te d  w ith  a reasonable and acceptable 
rew ard  system o r the  m a trix  w ill fa i l.  Top adm in is tra tion  must 
also ensure  a balance between perfo rm ance, schedu les, and cos t. 
They must be ca re fu l no t to  sacrifice  technolog ica l perform ance 
to the needs o f cost and schedules. Top adm in is tra tion  must also 
deal w ith  pow er s tru g g le s  and not le t employees p lay  one boss 
against a n o th e r. T hey must allocate necessary resources and hold 
p ro je c t managers liab le  fo r  the success and tim eliness o f p ro ­
jec ts .
The goals o f the  o rgan iza tion  must be evaluated w ith  its  
assets and l ia b ili t ie s . Personnel resources can be an asset o r a 
l ia b ility  depend ing  on the w illingness and a b ility  o f the pe rson ­
nel to a d ju s t in a " tw o -b o ss" m a trix  env iro n m en t.
How should  the  m a trix  system be implemented in the TAMUS and 
TAMRF environm ents?  T h is  is indeed a com plicated problem  c u tt in g  
across p ro je c t and fu n c tio n a l lines w ith in  bo th  TAMUS and TAM RF.
A cadre  o f p ro fess iona l p ro je c t managers need to  be h ire d  to  man­
age pe rfo rm ance , time and cost o f p ro je c ts . These managers must 
be te ch n ica lly  com petent and have fisca l and managerial 
e x p e rt is e — managers w ith  tra in in g  s im ilar to  the Doctor o f E ng i­
ne ering  P rog ram . In fa c t, once the m a trix  system is acknow l­
edged, in te rn s h ip s  in a m u ltitude  o f d isc ip lines  could and should 
be deve loped.
The m a trix  management system w ith  its  team o f p ro je c t man­
agers would s a tis fy  dual ro les . The fu n c tio n a l manager and su b ­
o rd ina tes  would be TAMUS employees; the  p ro je c t managers would be 
employed b y  bo th  TAMUS and TAMRF. Dual employment would p ro te c t 
an employee aga ins t be ing  te rm ina ted  b y  TAMU between co n tra c ts  or 
g ra n ts  and w ould p ro te c t TAMUS and the employee aga inst legal 
l ia b ili ty  fo r  business developm ent. For exam ple, some TAMUS 
employees are be in g  ille g a lly  paid when funded  fu ll- t im e  on a 
g ra n t o r c o n tra c t a t w hich time they  are also deve lop ing  p ro ­
posals fo r  add itiona l w o rk . A ny reasonable amount o f dual sup ­
p o rt from  TAMUS and TAMRF would elim inate th is  problem  in f id u ­
c ia ry  re s p o n s ib il ity .
Recommendation No. 2 — I recommend fu ll- t im e  TAMUS personnel on 
100% research  fu n d s  be placed on bo th  TAMUS and TAMRF p a y ro lls .
An a lte rn a tiv e  to the dual p a y ro ll is to have p ro je c t man­
agers fun d e d  to ta lly  o r p a r t ia lly  b y  TAMUS. T h is  would open 
avenues fo r  e lim ina tin g  the money problem  c ited  above. 
Recommendation No. 3 — I recommend a p o rtio n  o f overhead fu n d in g  
be d is tr ib u te d  to  p ro je c ts  in an equ itab le  m anner.
I t  is f ru s t ra t in g  when fu n d  d is tr ib u tio n s  are made to  com­
ponents o f TAES, TEES, T T I , e t c . , and not to  components o f TAM U. 
R esearchers w ill m igra te  to  the source o f funds  and TAMU stands 
to lose va luab le  personne l and in c u r expensive tu rn o v e r  cos ts . 
Recommendation No. 4 — I recommend a reasonable system o f c r i ­
te r ia  and perfo rm ance  s tandards fo r  n o n -fa c u lty  members be de ve l­
oped, p u b lis h e d , and en forced w ith in  TAMUS and TAMRF.
The TAMU perform ance ra tin g  d iscrim ina tes or ignores the 
perfo rm ance o f a d m in is tra tive  and pro fess iona l p e rson n e l. P er­
form ance ra tin g  and m erit increase gu ide lines do no t e x is t ,  o r 
are lim ite d , a t b e s t. Both the p ro je c t manager or fu n c tio n a l 
manager in  a m a trix  management env ironm en t must be evaluated 
aga inst p rede te rm ined  c r i te r ia .  The perform ance and p ro d u c t iv ity  
o f all m a trix  members must also be evaluated ju s t ly .  Results are 
m easurable! Were th e y  cos t-e ffec tive ?  Was the  p ro d u c t q u a lity  
o u ts ta n d in g  and tim ely? Were re su lts  perfo rm ed v o lu n ta r ily  o r 
w ith  persuasion? Was the sponsor's acceptance ou ts tand ing?  With 
reserva tions?
I f  the  p re se n t a rrangem ent o f h a v in g  p ro je c t managers p e r ­
form  tasks fo r  b o th  TAMU and TAMRF con tinu e s , a perfo rm ance
eva lua tion  needs to  cons ide r in p u ts  from  both  o rg an iza tion s . A 
manager th a t does not cons ide r and evaluate all in p u ts  on a con­
tin u o u s  basis would not be p ro p e r ly  p e rfo rm in g  his d u tie s . 
Recommendation No. 5 — I recommend D epartm ent Heads and Deans at 
TAMU fo rm a lly  inc lude  perform ance eva luations from  n o n -fa c u lty  
members in th e  ra tin g  process.
A fa c u lty  member may be an exce llen t e d uca to r, an o u ts ta n d ­
ing  and p ro lif ic  w r ite r ,  b u t a complete fa ilu re  in d e liv e r in g  
tim e ly  re s u lts  on a c o n tra c t. S pecific  perform ance on a c o n tra c t 
is a major cause o f legal recourse . The ideal educa tor may be an 
o u ts ta n d in g  teacher and m otiva to r o f s tu d e n ts . Or he may be an 
o u ts ta n d in g  te a ch e r, rese a rch e r, o r w r ite r .  Or he may be all the 
above and also a m anager. R egard less, i f  re su lts  are not tim e ly  
and o f acceptable q u a lity ,  then the in d iv id u a l and o rgan iza tion  
( i . e . ,  TAM U , TAMRF) both  have not perfo rm ed acco rd ing  to  expecta ­
tio n s . S tandards o f perform ance and p rocedures are needed and 
should be adm in is te red  th ro u g h o u t the  o rg a n iza tion s . 
Recommendation No. 6 — I recommend the p ro je c t o r m a trix  manage­
ment o rg a n iza tion  be supported  w ith  a p p ro p ria te  management 
too ls .
The p re se n t p ra c tice  is to develop in d iv id u a l accounts fo r  
each p ro je c t on a c o n tra c t. T h is  is an acceptable p ra c tic e ; how­
e ve r, p ro je c t managers need composite management sum m aries. 
P is can co n tro l research fu n d s , b u t a d m in is tra tive  fu n d s  should 
be co n tro lle d  from  a s ing le  account on a c o n tra c t.
A ce n tra lize d  w ord  p rocessing  cen te r independent o f the  TAMU 
Data P rocessing  C enter needs to be estab lished to process p ro ­
posals, re p o r ts , c o n tra c ts , e tc . S ta te -o f- th e -a r t systems us ing  
op tica l scan readers and remote e n try  devices are c o s t-e ffe c tiv e  
in the  TAMUS and TAMRF environm ents and need to be im plem ented. 
W ord -p rocess ing  u n its  should also be ins ta lled  at the o p e ra tin g  
leve ls .
Recommendation No. 7 — I recommend all s u p p o rt personnel on 
research fu n d s  be allocated a minimum 10% r is k  fa c to r .
Personnel w o rk in g  at TAMUS and TAMRF who are not id e n tifie d  
as " lin e "  en joy the  r is k  o f not h av ing  a job when research fu n d s  
are dep le ted . T h is  g roup  o f personnel are h ig h ly  ta lented  and a 
va luab le  asset. The " r is k "  fa c to r would be paid as an incen tive  
fo r  th is  set o f va luab le  personnel to stay at TAMUS and minimize 
tu rn o v e r co s ts .
Recommendation No. 8 — I recommend th a t the  de legation o f re ­
s p o n s ib ility  and a u th o r ity  be estab lished at the lowest level in 
the o rg a n iza tio n .
A legal precedence needs to  be estab lished fo r  p ro je c t man­
agers to h ire  q u a lifie d  ta len ts  at p re v a ilin g  salaries w ith o u t 
ha v ing  to  ob ta in  the  perm ission o f the TAMU P res iden t o r V ice 
P re s id e n t. An e ffe c tiv e  manager knows what is expected and con­
tro ls  h is  resources a c c o rd in g ly . His expecta tions are communi­
cated to  su b o rd in a te s , problem s are solved at the  w o rk in g  leve ls , 
and a lte rn a tive s  are presen ted  on problem s re q u ir in g  execu tive
dec is ions. I t  is not c o s t-e ffe c tiv e  nor p ro p e r management to 
invo lve  h ig h - le v e l a dm in is tra to rs  and executives in local dec i­
s ions.
Recommendation No. 9 — I recommend in te rn s h ip  o p p o rtu n itie s  be 
made ava ilab le  w ith in  TAMUS and TAMRF.
The Texas A&M U n iv e rs ity  System and Research Foundation 
env ironm en ts  have un to ld  o p p o rtu n itie s  fo r  e ne rge tic  young  scho l­
ars and eng ineers  to  learn and app ly  th e ir  s k ills  and a b ilit ie s . 
The realm o f fede ra l p rocurem en t re g u la tio n s , c o n tra c t and agency 
laws, bus iness developm ent (RFPs, p roposa ls , e tc .)  and nego tia ­
tio n , in te r -  and m u lt i-d is c ip lin e  p ro je c ts , p la n n in g  and c o n tro l­
lin g , labor and human re la tio n s , b u d g e tin g  and fisca l accoun t­
a b il i ty ,  m arine ope ra tio n s , e tc . ,  are ju s t a few o f the  many 
avenues ava ilab le  fo r  in te rn s h ip s . The TAMU A d v iso r cou ld  be 
available  loca lly  and the  in te rn  would be c o n tr ib u t in g  and ob ­
ta in in g  va luab le  experience . T h is  arrangem ent would be co s t-  
e ffe c tiv e  fo r  b o th  the  in te rn  and o rgan iza tion .
Recommendation No. 10 — I recommend an enhancement to  the TAMU 
or TAMUS a rb it ra t io n  system .
P re se n tly  the  a rb itra t io n  p rocedure  at TAMUS is a d v iso ry  in 
n a tu re  and not necessa rily  b in d in g  on the a d m in is tra tio n . 
F u rth e rm o re , a ll U n iv e rs ity  resources are available  to  oppose the 
g r ie v a n t. TAMUS employees should be defended aga inst u n ju s t 
a d m in is tra tive  ac tions ; an equal amount o f fun d s  should be p ro ­
v ided  the  employee and a d m in is tra to r( s) in a d is p u te . A s tanda rd
fo r  a rb it ra l re v ie w , such as the U.15. A rb it ra t io n  A c t [T it le  9, 
USC U1-14 (43 S ta t. 883); cod ified  30 Jul 47 (61 S ta t. 669); 
amended 3 Sep 54 (68 S ta t. 1233; amended 31 Jul 70 (84 S ta t. 
6 9 2 )], shou ld  be developed and implemented.
TAMUS cou ld  also b e n e fit trem endously w ith  an e ffe c tive  
"su g g e s tio n " system . Overhead o r " lin e "  fu n d s  cou ld  be used to  
rew ard  suggestions th a t implement new ideas, reduce cos ts , e tc . 
Such a system  cou ld  be con tro lled  b y  the employees un de r po licy  
d ire c tio n  o f the  TAMUS C hancellor or TAMU P re s id e n t. 
Recommendation No. 11 — I recommend a course in the A r t  and 
Fundam entals o f N ego tia ting  be approved as a re q u ire d  D. Eng. 
Course at TAM U .
The D . E ng . Program  has an e ffe c tive  cu rr ic u lu m  fo r deve l­
op ing  f is c a l, m anageria l, and o th e r s k ills  necessary fo r  an e n g i­
neer to  become more p ro d u c tiv e . However, th e re  is a need to  p re ­
sent the  con ten ts  o f a course solely in the A r t  and Fundamentals 
o f N eg o tia tin g . T h is  course must not on ly  cover n e go tia tin g  
s k ills  b u t the  elements o f ve rba l and n o n -ve rb a l com m unication, 
personal le a d e rsh ip , and m otiva tion .
A g radua te  eng ineer in the D . E ng. Program  w ill have to 
negotia te  an in te rn s h ip  and a sa la ry ; he w ill also have to nego­
tia te  a voca tiona l o p p o rtu n ity  th a t w ill be re w a rd in g  and f u l ­
f i l l in g .  The con ten ts  o f the  recommended course would be most 
h e lp fu l in p ro v id in g  s h o r t-  and lon g -te rm  b e n e fits . TAMU is a 
lead ing academic and research in s t itu t io n ; i f  H a rva rd  U n iv e rs ity ,
the U n iv e rs ity  o f M ich igan, and San Diego State U n iv e rs ity  can 
o ffe r  courses in "T he  A r t  and Fundamentals o f N e g o tia tin g ,11 then 
a s im ila r course should be available at TAMU.
CONCLUDING REMARKS
T h is  re p o r t is summarized b y  th a n k in g  the A d v is o ry  Com­
m ittee , m a trix  management colleagues and associates, and all who 
made th is  In te rn s h ip  poss ib le . F u rth e rm o re , the experiences and 
know ledge gained w ill have u n to ld  bene fits  in fu tu re  endeavors 
and I am g ra te fu l.
The conclusions and recommendations c ited above w ill enhance 
the o rg a n iza tio n s . I s tro n g ly  endorse the recommendations espe­
c ia lly  fo rm a lly  reco gn iz in g  the m atrix  management s tru c tu re  and 
im plem enting p o s itive  actions a cco rd in g ly . The question  o f u n ­
fa ir  wage p ra c tices  and procedures also needs to be addressed at 
an e a rly  d a te . F a ilu re  to  address these problem s w ill cause p e r ­
sonnel tu rn o v e rs , reduce p ro d u c t iv ity ,  and increase co s t. In 
th is  p e rio d  o f in f la t io n , taxpaye rs  are look ing  fo r cost re d u c ­
tions in go ve rnm en t; and i t  is o u r p ro fessiona l re s p o n s ib ility  to 
help in th is  endeavo r.
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APPENDIX A 
DOCTOR OF ENGINEERING PROGRAM
INTRODUCTION 
The Program  was approved at T AMU in 1974 th ro u g h  the  cooper­
a tive  e ffo r ts  o f educa tiona l, governm enta l, and in d u s tr ia l re p re ­
se n ta tive s . S u c c in c tly , the  ob jec tive  o f the Program  is to  edu ­
cate eng ineers  who: (1) are te ch n ica lly  com petent; (2) u n d e r­
stand the  soc ia l, p o lit ic a l, env ironm en ta l, and o th e r fa c to rs  
w hich shape modern techno logy ; and, (3) can operate in the  in te r ­
face between socie ty and techno logy , a r t ic u la t in g  techno log ica l 
a lte rn a tive s  to  n o n -e n g in e e rs . In d u s try ,  governm en t, and socie ty 
demand th a t a g radua te  eng ineer also have e xp e rtise  in finance , 
management, e th ic s , law , and re la ted sub jects to fu n c tio n  e ffe c ­
t iv e ly  in the  business w o rld . The goal is an eng ineer w ith  te ch ­
n ica l, m anageria l, and personal know -how , s k ills ,  and a ttr ib u te s  
who can lead an o rgan iza tion  or p ro jec ts  and achieve p re d e te r­
mined goals in pe rfo rm ance , p ro d u c t iv ity ,  and p ro f i ts .
E n try  in to  the Program  may occu r at the u nde rg ra d u a te  or 
g radua te  le ve l. A p p lica n ts  may be adm itted as: (1) a ju n io r o r 
senior w ith  a 2 .5 /4 .0  grade p o in t ra tio  (GPR) w hile  at TAM U; (2) 
a g radua te  w ith  a 3 .0 /4 .0  GPR and an eng inee ring  degree accred­
ited b y  the  E ng ineers Council fo r  P rofessional Developm ent; o r ,  
(3) a g radua te  w ith  a Master o f E ng inee ring  Degree and a 3 .2 5 /4 .0  
GPR. The a p p lica n t must com plete: (1) the N elson-D enny Reading 
T es t; (2) the  M innesota E ng inee ring  Analogies T e s t; (3) the
G raduate Record Exam ination; (4) the U n iv e rs ity , College a n d /o r 
departm enta l a pp lica tions ; and, (5) a 300 word essay on career 
o b je c tive s . The app lica tion  and s u p p o rtin g  documents are p ro ­
cessed th ro u g h  and b y  a p rogram  coo rd ina to r in one o f the e n g i­
nee rin g  d epa rtm en ts . An in te rv ie w  fo r the app lican t is sub ­
sequen tly  a rrang ed  b y  the coo rd ina to r be fo re  an Adm issions Com­
m ittee who can accept the  app lica tion  or recommend o th e r ac tions .
Once adm itted the  candidate  must maintain a 3 .2 5 /4 .0  GPR and 
be en ro lled  each semester in a pro fessiona l e ng in e e rin g  seminar 
(E n g . 681). The candidate  must com plete: (1) at least 96 semes­
te r  hours  above a bache lor's degree; (2) a 170-hour w r it te n  and 
oral exam ination  ( i . e . ,  q u a lify in g  exam ina tion ), w hich is norm al­
ly  adm in is te red  when the  Master o f E ng inee ring  Degree is com­
p le te d ; (3) an 8 - to  12-month In te rn s h ip  th a t can be ta ilo re d  
especia lly  fo r  an em ployer and the  in te rn  e ng inee r; and, (4) an 
ora l exam ination  p r io r  to  com ple ting the Doctor o f E ng inee ring  
req u ire m en ts . T h is  education p lan norm ally  re q u ire s  3 years to  
complete ( i . e . ,  4 re g u la r semesters at 16 h o u rs , 2 summer semes­
te rs  at 8 h o u rs , and the  In te rn s h ip  w ith  16 hours c re d it  [E n g . 
6 8 4 ]). The In te rn s h ip  requ irem ents are described  in the  n ex t 
section .
INTERNSHIP
O bjectives
The ob jec tives  o f the In te rn s h ip  are to  enable the  eng inee r, 
in an o rgan iza tiona l en v iron m en t, to (1) dem onstrate a b ilit ie s , 
(2) app ly  know -how  and techn ica l t ra in in g , (3) c o n tr ib u te  in 
so lv in g  in d u s tr ia l o r o rgan iza tiona l problem s, (4) fu n c tio n  in 
the e nv ironm en t and become aware o f p rob le m -so lv in g  approaches, 
and (5) app ly  tra d it io n a l e ng inee ring  analysis and design to  
o rgan iza tiona l p rob lem s. The approaches may inc lud e , b u t are not 
lim ited  to , problem s in management, labor re la tio n s , p u b lic  re la ­
tio n s , env ironm enta l p ro te c tio n , economics, e tc ; and, the In te rn ­
sh ip  experience  should be such th a t i t  would sa tis fy  some o f the  
requ irem en ts  fo r  a R egistered Professional Eng ineer in the  State 
o f Texas.
In te rn  S up e rv iso r 
D u r in g  the  In te rn s h ip  a person w ith  management level s ta tus  
should make w ork  assignm ents. The su p e rv iso r could be the  imme­
diate m anager, o r ,  in the  event several work tasks are assigned, 
could be someone at a h ig h e r level o f management who superv ises 
va rio u s  areas. The in te rn  adv iso r should also be a p ra c tic in g  
p ro fess iona l e n g in e e r.
C onfirm ation  P rocedure 
U n iv e rs ity  po lic ies re q u ire  th a t the  person recommended as 
in te rn  s u p e rv is o r o r adv iso r subm it a resume to  the a tte n tio n  o f 
the Chairm an o f the  A d v is o ry  Committee o f the  s tu d e n t e n g in e e r.
T h is  Committee review s the resume and a le tte r  recommending ap­
p ro p r ia te  actions is subm itted b y  the Chairman to  the Deans o f 
the  College o f E n g in ee ring  and Graduate College. The College o f 
E ng in e e rin g  considers the in te rn  adv iso r as a fu l l member o f the 
A d v is o ry  Committee and the Graduate College considers the adv iso r 
as a n o n -v o tin g  member o f the Graduate Committee. (N ote : The 
A d v is o ry  and G raduate Committees are requ irem ents o f the  E ng i­
nee rin g  and G raduate Colleges, re sp e c tive ly ; and members can 
serve  bo th  re q u ire m e n ts .)
In te rn s h ip  Procedure 
The O ffice  o f the Dean o f E ng inee ring  m aintains a f ile  o f 
o rgan iza tions  w ith  in te rn s h ip  o p p o rtu n itie s . The s tu d e n t e n g i­
neer selects p o te n tia l em ployers and negotiates an in te rn s h ip . 
The A d v is o ry  Committee p rov ides  advice b u t the  eng ineer and em­
p lo ye r nego tia te  the  job d e sc rip tio n  and sa la ry . N orm a lly , p r io r  
to em ploym ent, a set o f In te rn s h ip  ob jectives is p repa red  b y  the 
in te rn  eng ineer and subm itted fo r  approva l b y  the em ployer and 
A d v is o ry  Committee. These ob jectives are updated d u r in g  the 
second month o f the  In te rn s h ip  and subm itted fo r  approva l to the 
Chairman o f the  A d v is o ry  Committee. A t the end o f the  In te rn ­
sh ip , the  eng ineer p repares  an In te rn s h ip  R eport to  document the  
e x te n t th a t each ob jec tive  was met.
R epo rting  Procedure 
In te rn 's  In te rim  R eports The in te rn  eng ineer summarizes w ork 
tasks and re p o rts  m onth ly to  the Chairman o f the  A d v is o ry
Committee. D u rin g  the second month the approved ob jectives are 
re p o r te d .
in te rn  S u p e rv iso r's  R eports The in te rn  su p e rv iso r evaluates the  
in te rn  eng ineer and re p o rts  to  the Chairman d u r in g  and at the  end 
o f the  In te rn s h ip . The re p o rts  comment on the perform ance o f the 
in te rn  as a p ra c tic in g  eng ineer and evaluate the e x te n t to  which 
each o f the  ob jec tives  were sa tis fie d . These re p o rts  are sub ­
m itted at th re e -m on th  in te rva ls  o r as agreed b y  the  C hairm an, in ­
te rn ,  and s u p e rv is o r .
In te rn s h ip  R eport The in te rn  completes and subm its th ree  (3) 
copies to  the  College o f E n g inee ring . G uidelines fo r  th is  re p o rt 
have been sp e c ifie d , and the top ics th a t should be addressed a re :
a. In te rn s h ip  ob jectives
b .  In te rn 's  p o s itio n , techn ica l, and a d m in is tra tive  du ties
c . In te rn  su p e rv is o r and the o rgan iza tion
d . D eta ils  o f a spec ific  assignm ent in c lu d in g :
1. O b jective
2. Task d e sc rip tio n
3. A d m in is tra tiv e  assignm ent
4 . N on-techn ica l problem s
5. Method o r approach
6. In fo rm a tion  sources and d iscussion
7. Consequences o f assignm ent
8. C o n tr ib u tio n s  to  re la ted assignm ents.
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"My C reed"
" I do not choose to  be a common man.
I t  is my r ig h t  to be uncommon— if  I can . I seek 
o p p o r tu n ity —not s e c u r ity . I do not w ish to  be a ke p t 
c it iz e n , humbled and du lled  by  hav ing  the sta te look 
a fte r  me.
I w ant to  take the calculated r is k ;  to  dream and to 
b u ild ,  to  fa il and to  succeed.
I re fuse  to  b a r te r  incen tive  fo r  a do le . I p re fe r  the 
cha llenges o f life  to  the guaranteed ex is tence ; the 
th r i l l  o f fu lf i llm e n t to the stale calm o f u to p ia .
I w ill no t tra d e  freedom fo r beneficence nor my 
d ig n ity  fo r  a handou t. I w ill never cover be fo re  any 
m aster no r bend to  any th re a t.
I t  is my h e ritag e  to  stand e re c t, p roud  and u n a fra id ; 
to  th in k  and act fo r  m yse lf, enjoy the  b e n e fit o f my 
crea tion s  and to face the w orld  b o ld ly  and say, th is  I 
have done.
A ll th is  Is w hat i t  means to  be an A m e rica n ."
Dean A lfange
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CHAPTER I 
INTRODUCTION 
J. Le B lanc
STUDIES
T h is  re p o rt was p repared  to  sa tis fy  the tasks specified  in the  
U.S.  D epartm ent o f the  In te r io r  (D OI ) ,  Bureau o f Land Management (BLM ) 
C on trac t #A A551-C T8-35. The co n tra c t was awarded in A u g us t 1978 to 
Texas A&M U n iv e rs ity  (TAMU) th ro u g h  the Texas A&M Research Foundation 
( TAMRF) .  S ubcon trac ts  were subsequen tly  awarded to the U n iv e rs ity  o f 
Alabama at B irm ingham  ( U A B ) ,  D auphin Is land Marine L a b o ra to ry ; the  U n i­
v e rs ity  o f Texas at A u s tin  ( U T A ) ,  U . T .  M arine Science In s titu te  
( UTMSI ) ;  the  U n iv e rs ity  o f South F lo rida  (USF) at Tampa; and several 
p r iv a te  se rv ice  o rgan iza tions  in c lu d in g  LGL, In c . ,  Oceanonics, In c . ,  
Sealfleet O p e ra tions , I n c . ,  and Lorac S ervice  C orp .
The main purpose  o f the s tu d y  was to ga the r data from  selected 
areas and to p o g ra p h ic  fea tu res in the G u lf o f Mexico, and then reduce , 
map, ana lyze , syn th e s ize , in te g ra te , and re p o rt f in d in g s  and conc lu ­
sions. Geological, chem ical, p h ys ica l, geophys ica l, and b io log ica l 
oceanographic data were collected from  the F lo rida  M iddle G round (o f f  
the west F lo rid a  coast) and from  tw elve topog raph ic  fe a tu res  o f f  the 
Lou is iana-Texas coast: A ld e rd ice , Applebaum , Coffee Lum p, D iaphus, 
E lve rs , East F lower G arden, F ishne t, G eyer, Ja kku la , R ezak-S idne r, West 
Flower G arden, and 32 Fathom Banks.
T h is  re p o rt p resen ts  the fin d in g s  o f the w ork perform ed d u r in g  the  
period A u g u s t 1978 to November 1980 and extends the e ffo r ts  begun in 
1961 b y  researche rs  from  TAMU on a c ru ise  to  the West Flower Garden 
Bank conducted  b y  R. Rezak on the R /V  HIDALGO.
In p re v io u s  B LM -funded  s tud ies , b e g in n in g  in 1974, TAMU ocean­
ographers  cha rac te rize d  the geology and b io logy  o f 28 banks in the 
n o rthw es te rn  G u lf o f M exico. The p re sen t s tu d y  adds e ig h t banks to 
th is  l is t  and p ro v id e s  add itiona l in fo rm ation  on fo u r  banks p re v io u s ly  
s tu d ied : Applebaum  (p re v io u s ly  called L it t le  S is te r ) ,  32 Fathom, and 
the East and West F lower Garden Banks.
D e sc rip tive  reconnaissance stud ies were completed in 1978 fo r  
the F lo rid a  M iddle G round and A ld e rd ice , Applebaum , Coffee Lum p, D ia­
phus, E lv e rs , East F lower G arden, F ishn e t, G eyer, Jakku la , R ezak- 
S idne r, West F lower G arden, and 32 Fathom B anks . These s tud ies as­
sessed the  geology and b io logy  o f the banks as observed from  the sub ­
m ersible DRV DIAPHUS. In a d d itio n , a v a r ie ty  o f special s tud ies were 
conducted at A ld e rd ic e , Coffee Lum p, D iaphus, East and West F lower G ar­
den, F ish n e t, and Jakku la  B anks. Chemical analysis o f sedim ents fo r  
trace m etals, h ig h  m olecular w eight h yd ro ca rb o n s , Delta C -13, and to ta l 
o rgan ic ca rbon  was conducted fo r  Coffee Lump and the East and West 
Flower Garden B anks . A t the  East and West Flower Garden B anks, chem­
ical ana lys is  o f S pondylus and ce rta in  f is h  species fo r  trace
metals and h igh  molecular w eigh t hyd roca rbons was also u n d e rta ke n . 
S tudy  o f the  size d is tr ib u tio n  and m inera logy o f the s u rro u n d in g  sed i­
ments was done at A ld e rd ice , Applebaum , Coffee Lum p, D iaphus, East 
Flower G arden, F ish n e t, Jakku la , and 32 Fathom B anks. Chemical ana ly ­
ses o f the  w ater column fo r  n u tr ie n ts , d isso lved o xygen , and low molec­
u la r w e igh t h yd roca rb o n s  were done at the East and West F lower Garden 
B anks. The s tu d y  o f the d is tr ib u tio n  o f rew orked foss il cocco liths on 
the South Texas O u te r C ontinenta l S he lf, in itia te d  d u r in g  1976 un de r 
BLM C on trac t #AA550-C T6-18, was con tinued .
The East F lower Garden M on ito ring  s tu d y  was con tinued  and resu lted  
in data in the  fo llo w in g  areas: coral and co ra lline  algae popu la tion  
estim ates; g ro w th  and m o rta lity  o f he rm atyp ic  co ra ls ; re c ru itm e n t and 
ea rly  g ro w th  o f co ra ls ; coelenterate larvae and o th e r zoop lankton ; 
leafy algae p o pu la tion s ; and the b r in e  seep.
S tud ies at the  West Flower Garden Bank inc luded  m apping, h y d ro ­
carbon a n a lys is , and m o n ito rin g . The new maps (genera ted  th ro u g h  more 
soph is tica ted  techn iques than were p re v io u s ly  ava ilab le) and the re ­
su lts  o f h yd ro ca rb o n  analysis are reported  h e re in . The m o n ito ring  
s tu d y , iden tica l to th a t at the East Flower Garden B ank, was in itia te d  
under the  p re se n t c o n tra c t, b u t re p o rts  on these stud ies were earm arked 
fo r BLM C o n tra c t #AA851-CTO-25.
T h is  re p o r t is organ ized  in s ix  volum es. Volume One inc ludes a 
chap te r on p rogram  management, special chap te rs  on geolog ica l, b io lo g ­
ica l, and h y d ro g ra p h ic  s tu d ies , and a summary and recommendations chap­
te r .  Volume Two conta ins a general methods chap te r and chap te rs  on 
chemical analyses and the  foss il cocco lith  s tu d y . Volume T hree  is de­
voted e n tire ly  to  the  East and West Flower Garden B anks , and Volume 
Four re p o rts  the  geological and b io log ica l cha ra c te riza tio n  o f ten 
o the r banks in the  n o rth e rn  G u lf o f Mexico, each one com pris ing  a sep­
arate c h a p te r. Volume Five includes all data from  the F lo rida  M iddle 
Ground s tu d y , in c lu d in g  methods, m apping, phys ica l and chemical ocean­
o g ra p h y , geo logy , and b io lo g y . The last volume is an E xecu tive  Summary 
R eport.
BACKGROUND
The U . S .  D epartm ent o f the In te r io r  has been mandated by  fede ra l 
s ta tu tes to  conduc t c r it ic a l o r in fo rm ation  g a th e rin g  stud ies in w aters 
adjacent to  the  c o n tin e n t. The in fo rm ation  from  such stud ies is used 
to make p o licy  and management decisions on oil and gas re la ted  a c t iv i­
ties in the  open w a te rs . The O ffice  o f Management and B udge t (OMB) has 
a p r io r i ty  system  to rank all mandated a n d /o r c r it ic a l s tu d ie s , and the 
Governm ent A cco u n tin g  O ffice  (GAO) oversees the e x p e n d itu re  o f fun d s  
approved b y  the  U n ited  States C ongress. The Bureau o f Land Management, 
U.S.  Geological S u rve y  (USGS),  and o the rs  are responsib le  fo r  the DOI 
s tu d ie s .
The D epartm ent o f T ra n sp o rta tio n  (DOT)  has been mandated o th e r 
sea-re la ted  re s p o n s ib ilit ie s  handled b y  the U.S .  Coast Guard (USCG) .  
The E nv ironm enta l P ro tec tion  Agency (EPA) ,  D epartm ent o f Commerce
(DOC) ,  D epartm ent o f Defense (DOD) ,  and o the rs  have also been mandated 
re sp o n s ib ilit ie s  re la ted  to p o llu tio n , marine env ironm en ts , and marine 
resources. These mandated re sp on s ib ilitie s  are sometimes o ve rla p p in g  
and have a ffec ted  p rog ress  in some marine s tu d ies .
The re le va n t p u b lic  laws, ac ts , or o rde rs  inc lude :
Clean A ir  A c t o f 1963, 42 USC 1857 et seq . ,  PL 88-206 (A g e ncy : 
EPA) ;  amended: 1966, 42 USC 1857c, 18571, PL 89-675; 1970, 42 USC 
1857b e t se q . ,  PL 91-604; 1977, 42 USC 7401 e t seq . ,  PL 95-95.
Clean Water A c t o f 1977, 33 USC 1251 e t seq . , PL 94-217 (A g e ncy : 
EPA) .
Coastal Zone Management A c t o f 1972, 16 USC 1451 e t seq . ,  PL 92- 
583 (A g e n cy : DOC, National Oceanographic and A tm ospheric  Agency 
[ N O A A ] ,  and O ffice  o f Coastal Zone Management [ OCZM] ) ;  amended: 1976, 
16 USC 1451,1453 e t s e q ., PL 94-370.
Deepwater P o rt A c t o f 1974, 33 USC 1501, PL 93-627 (A g e ncy : DOC, 
N O A A ) .
Endangered Species A c t o f 1973, 16 USC 1531-43, PL 93-205 (A gency : 
DOI, F ish and W ild life  Service [FWS];  and DOC, National Marine F ish ­
eries S erv ice  [ N M FS ] ) .
E nv ironm enta l Q ua lity  Im provem ent A c t o f 1970, 42 USC 4371 e t 
seq. , PL 91-224 (A g e n cy : EPA) .
Federal Water P o llu tion  C ontro l A c t o f 1960, 33 USC 1251 e t seq . ,  
PL 92-500 (A g e n cy : EPA) ;  amended: 1961, 33 USC 466 e t seq . ,  PL 87-88; 
1972, 33 USC 1251 e t se q ., PL 92-500.
F ish e ry  C onserva tion  and Management A c t o f 1976, 16 USC 1801-1883, 
PL 94-265 (A g e n cy : DOC, Regional F ishe ry  Management C ouncils ; DOT, 
USCG) .
Land and Water C onservation  Fund A c t o f 1965, PL88-578, 16 USC 
460d, 4601-4 e t seq . (A g e n cy : DOI, FWS).
M arine Mammal P ro tection  A ct o f 1972, 16 USC 1361 e t seq . , PL 92- 
522 (A g e ncy : M arine Mammal Commission; DO I, FWS; DOC, NMFS).
M arine P ro te c tio n , Research, and Sanctuaries A ct o f 1972, 33 USC 
1401 et se q . ,  PL 92-532 (A gency : EPA) .
M arine Resources and E ng ineering  Development A c t o f 1966, 33 USC 
1101 e t seq . , PL 89-454 (A g e ncy : National Council on Marine Resources 
S E n g inee rin g  Developm ent; Commission on Marine Science, E n g inee rin g  & 
R esources).
National E nvironm enta l Policy A c t o f 1969, 42 USC 4321 e t seq . , PL 
91-190 (A g e n cy : Council on Environm enta l Q ua lity  [ C E Q ] ) .
N atu ra l Gas A ct (E m ergency), PL 95-2, 91 s ta t. 4 (A g ency : Federal 
E nergy R egu la to ry  Commission [ F E R C ] ) .
N atu ra l Gas A c t (H inshaw ), 15 USC 717, 68 s ta t. 36 (A g e ncy : 
FERC) .
N atu ra l Gas Policy A c t o f 1978, 92 s ta t. 3350, PL 95-621 (A g ency : 
FERC).
National H is to ric  P rese rva tion  A ct o f 1966, 80 s ta t. 915 (A gency : 
A d v iso ry  C ouncil on H is to ric  P rese rva tion ; USGS); amended: 16 USC 470 
et seq . ,  PL 89-665.
N atu ra l Gas P ipeline  Safety A c t o f 1968, 49 USC 1671 e t seq . ,  PL 
90-481 (A g e n cy : DOT,  Technica l P ipeline Safety S tandards Com m ittee); 
amended: 1976, 49 USC 1671, 1674, 1680, 1683 et s e q ., PL 94-477; 1974, 
49 USC 1674, 1684, PL 93-403.
Oil P o llu tion  A c t o f 1961, 33 USC 1001 e t seq . , PL 87-167 (A g e n cy : 
Bureau o f Custom s; DOT,  USCG) ; amended: 1973, 33 USC 1001 e t seq . , PL 
93-119.
O u te r C on tinen ta l Lands A ct o f 1953, 67 s ta t. 462 (A g e ncy : D O I, 
BLM) .
O u te r C on tinen ta l Oil She lf Lands A ct o f 1978, 43 USC 1331 e t 
seq. , PL 95-372 (A g e n cy : DOI, B LM ).
P orts  and W aterways Safety A c t o f 1972, 33 USC 1221, PL 92-340 
(A gency : USCG) .
In a d d itio n  to  the above c ited  ac ts , in te rn a tio n a l agreements have 
also been executed  as a re s u lt o f the 1954 In te rn a tio n a l C onvention fo r  
the P reven tion  o f P o llu tion  o f the Sea by  O il, the 1958 Geneva C onven­
tion on the  C on tinen ta l S he lf, and o th e rs . These agreements and acts 
illu s tra te  the  com p lex ities o f actions a n d /o r s tud ies and the  re q u ire ­
ments fo r  e xe cu tive  level decisions on m atters re la ted  to  the oil and 
gas developm ent p rocess .
With few exce p tio n s , the process inc ludes: 1) exp lo ra tio n  b y  p r i ­
vate o r p u b lic  e n te rp r is e s ; 2) leasing by  the BLM O ute r C on tinen ta l 
Shelf (OCS) O ffic e ; 3) e x p lo ra to ry  and developm ent d r i l l in g  by  the  
lease ow ner; 4) com pletion o f u n its , and p ro d u c tio n  and d is tr ib u t io n  o f 
hyd roca rbons  b y  lease ow ner; and 5) d is tr ib u tio n  o f fun ds  as p e r lease 
agreem ent.
D u rin g  the  e xp lo ra tio n  phase, su rve y  cru ises are deployed to  the 
proposed OCS leased areas fo r  g a th e rin g  seismic and geological da ta . 
These data are re duced , processed, ana lyzed, and syn thesized  b y  po ten ­
tia l lease ow ners to  determ ine the  po ten tia l and economics o f o il and 
gas p ro d u c tio n . To e x p lo it these resources, po ten tia l lease owners must 
b id  fo r  the  proposed areas th ro u g h  BLM. B id d in g  is re q u ire d  be fo re  e x ­
p lo ra to ry  d r i l l in g  can commence on the fe d e ra lly  owned OCS lands.
O ther requ irem en ts  must also be met, in c lu d in g  those o f BLM, USGS, EPA, 
DOT,  and NOAA.
Once these requ irem ents  are met, e x p lo ra to ry  d r i l l in g  can com­
mence, w ith  an average o f fo u r e x p lo ra to ry  wells pe r t ra c t  be ing  
d r il le d . T h is  e x p lo ra to ry  process w ill con firm  the q u a n tity  and q u a l­
ity  o f h yd ro ca rb o ns  to  determ ine the range and e x te n t o f the oil and 
gas re s e rv o irs  and also to determ ine optimal locations fo r  p ro d u c tio n  
p la tfo rm s . Then the  lease owner p repares and subm its developm ent p lans 
to the  USGS and o th e r agencies to  determ ine compliance w ith  sa fe ty  and 
env ironm enta l sp e c ifica tio n s . These p lans are approve d , p ro d u c tio n  
p la tfo rm s are emplaced, and p roduc tion  d r i l l in g  commences, w ith  the 
num ber o f p la tfo rm s  and wells pe r tra c t dependent on the  re s e rv o irs . 
N orm ally , the  lease owner w ill b u ild  two p la tfo rm s and d r i l l  up to  
fo r ty  wells p e r tra c t  (persona l com m unication).
BLM is respons ib le  fo r  o b ta in in g  b io lo g ica l, geolog ica l, ecolog­
ica l, and o th e r data fo r  p re p a rin g  an Environm enta l Impact S tatem ent 
(EIS) p r io r  to  a w ard ing  a lease. The spec ific  requ irem en ts  o f the 
aforem entioned acts are considered in de te rm in ing  the ty p e , q u a lity ,  
and q u a n tity  o f data and in fo rm ation  necessary. A ll re q u ire d  data th a t 
are not re a d ily  ava ilab le  must be co llec ted , reduced , ana lyzed, and 
syn thes ized  in to  m eaningfu l in fo rm a tio n . T h is  in fo rm a tion  is subse­
q u e n tly  used to  make po licy  and management decis ions on OCS m a tte rs .
CHAPTER II 
PROGRAM MANAGEMENT 
J. Le B lanc
INTRODUCTION
P ro jec t and data management on th is  co n tra c t have been d ire c t ly  
su pe rv ised  b y  the  Program  Manager, who is , in the  w ords o f the  con­
tra c t ,  "re sp o n s ib le  fo r  the  a d m in is tra tive , lo g is tic a l, fin a n c ia l, and 
s c ie n t if ic "  w ork e ffo r ts  and who holds "s u ff ic ie n t a u th o r ity  to  insu re  
the tim e ly , e f f ic ie n t ,  and competent accomplishment o f all w o rk ."  The 
Program  Manager has w orked d ire c t ly  w ith  the two Techn ica l D ire c to rs , 
one geological and one b io log ica l, as well as w ith  all P rinc ip a l In ve s ­
tig a to rs  (P i s )  in s a tis fy in g  the tasks or items specified  in the  S ta te ­
ment o f  W ork .
The requ irem en ts  in the Statement o f Work were specified  in o rd e r 
to ob ta in  in fo rm a tion  th a t could be used by  BLM and o the rs  in m aking 
po licy  and management dec is ions, in deve lop ing  Environm enta l Impact 
S tatem ents, lease s tip u la tio n s , e tc . ,  and in su p p o rtin g  o th e r mandated 
re q u ire m en ts . For example, in fo rm a tion  in th is  re p o rt was used in Feb­
ru a ry  1980 at a p u b lic  hearing  on the Flower Gardens M arine S a n c tu a ry , 
in the  EIS fo r  lease sales 58A, 62A,  and 62 (BLM , 1979a,b), in  the 
d ra ft  EIS on the  F lower Gardens Marine S anctuary  (NOAA,  1979), in the 
BLM Fiscal Year Regional S tudies Plan (BLM , 1978), in the  developm ent 
o f EPA and NOAA m on ito rin g  e ffo r ts , e tc . Several P is have also d is ­
cussed and shared f in d in g s  and im plications at p ro fess iona l and te ch ­
nical con fe rences and m eetings.
The C o n tra c to r was ob liga ted  to p ro v id e  all necessary la b o r, ma­
te r ia l,  su p p lie s , equ ipm ent, fa c ilit ie s , and serv ices to accomplish the 
specified  w ork item s. These work items were as fo llow s:
1. Develop and operate  from  a program  management p la n .
2. Plan and conduct a fie ld  sam pling program  in the n o rth e rn  G u lf 
o f Mexico and the  F lo rida  M iddle G round .
3. Plan and conduct subm ersib le  stud ies and m apping.
4 . Reduce, ana lyze , and syn thesize  data fo r  the above ta s k s .
5. Manage and a rch ive  sc ie n tif ic  data .
6 . P repare  and subm it p lans , maps, and re p o rts .
The P rogram  Manager was also responsib le  fo r  p la n n in g  the  w ork 
tasks and assessing and re p o rt in g  to BLM the  s ta tus  in term s o f ac­
com plishm ents, co s t, and tim e. Table 11-1 p rov id es  a lis t o f the  p lans 
and re p o rts  p re p a re d , and th is  fin a l re p o rt p ro v id e s  the in te g ra te d  e f­
fo r ts  o f all c o n tr ib u to rs .  The Management Plan p ro v id e d  the fram ew ork 
fo r  p la n n in g  and assessing perform ance in term s o f accom plishm ents, 
tim e, and co s ts . The Log is tics  Plan p ro v id e d  a s im ila r fram ew ork fo r  
p lann ing  and assessing the fie ld  sam pling p rog ram , subm ersib le  s tu d ie s , 
m apping, and lo g is tic s . The fisca l and personnel resources, m a te ria ls ,
fa c ilit ie s , and services were planned and coordinated so as to maximize 
re su lts . Each P re-C ru ise  Plan stated the ob jectives, expected resu lts , 
and resources necessary to accomplish the stated ob jectives. Within 
th ir ty  days a fte r each c ru ise , cru ise  reports  were prepared and sub­
m itted to BLM. In each cru ise re p o rt, the planned ac tiv ities  were 
described and all deviations from the P re - C ruise Plan were documented 
and repo rted , w ith  appropria te  recommendations. Some recommendations 
were approved by  BLM and incorporated as con tract modifications and 
scope changes. Scope changes were also in itia ted  by BLM. Table 11-2 
provides a breakdown o f all con tract m odifications; all requirem ents 
have been addressed in th is  re p o rt.
PROJECT MANAGEMENT
I n troduction
To sa tis fy  the requirem ents o f the con trac t, the C ontractor estab­
lished the BLM Program O ffice at TAMU and assigned the necessary re ­
sources. The Program Manager was delegated the responsib ilities  and 
a u th o rity  fo r  log is tica l, financ ia l, adm in is tra tive , and contractua l 
func tio n s , as well as the respons ib ility  fo r coord ina ting  the scien­
t if ic  work o f the Pis accountable fo r specific tasks.
The Program Manager and TAMRF developed and executed subcontracts 
and agreements fo r  services, equipment, and m ateria ls. The Program 
Manager and the Technical D irec to rs , in addition to having PI responsi­
b ilit ie s , were tasked w ith  the technical review and acceptance o f de­
liverab les from  Pis and subcontractors.
Personnel, C ontracts, and Logistics
Table 11-3 prov ides a lis t o f Pis as well as th e ir  associates and 
subcon trac to rs . Table 11-4 tabulates con tract modifications and the 
associated period  o f performance fo r each P I. An analysis o f these two 
tables tends to id e n tify  the management and log istics complexities o f 
the co n tra c t, as amended. The o rig ina l Statement o f Work was altered 
with ten con trac t m odifications. B r ie f ly , the requirem ents in these 
modifications were as fo llow s.
M odification #1
The C ontracto r and the The U n ive rs ity  o f Alabama (UAB) sub­
con trac to r were p rov ided  ove rrun  fun d in g  to complete the recovery o f 
data and samples from the F lorida Middle G round. T he ir scheduled 
cru ise had f i r s t  been delayed by subcontract negotia tions, and when the 
cru ise d id  get underw ay, bad weather prevented accomplishment o f tw o- 
th ird s  o f the planned w ork .
M odification #2
The C ontractor and TAMU were provided ove rrun  fu n d in g  to complete 
the recovery o f data and samples from the East Flower Carden Bank and 
o ther banks. Work had been delayed by bad weather.
M odification #3
BLM extended the scope o f the con tract to include additional work 
at the East and West Flower Carden Banks. TAMU was requ ired  to conduct 
a subm ersible and SCUBA d iv in g  cru ise , collect seasonal data and sam­
ples from  the two banks, and map the West Flower Garden Bank. Only 
East Flower Garden data were to be in te rp re ted  and included in the p re ­
sent fina l re p o rt. West Flower Garden data were to be in te rp re ted  and 
reported  on the succeeding contract ( i . e . ,  #AA851-CTO-25).
M odification #4
BLM extended the scope o f work to include collection and analysis 
o f post-IX TO C  sediment samples at the East and West Flower Garden 
Banks.
M odification #5
The C ontractor and TAMU were provided ove rrun  fu n d in g  to complete 
the tasks added under Modifications 3 and 4. This work had been de­
layed by  hazardous atmospheric and oceanographic cond itions.
M odification #6
The C ontractor and UAB were provided ove rrun  fu n d in g  to  complete 
the recovery o f data and samples from the F lorida Middle G round. The 
cru ise  was shortened due to H urricane Bob, and deployed instrum ents had 
to be recovered.
M odification #7
BLM extended the scope of work to include several sampling, equ ip ­
ment re co ve ry , and SCUBA d iv in g  cruises fo r the collection o f seasonal 
data and samples from  the East and West Flower Garden Banks.
M odification #8
BLM extended the scope o f work to include o rgan iz ing  and 
conducting  a technical workshop in New Orleans, LA , and pub lish ing  
the proceedings o f th is  workshop.
M odification #9
BLM extended the scope o f work to compensate requirem ents not p ro ­
p e rly  covered in the o rig ina l con tract nor in subsequent 
m odifications.
TABLE 11-1
REPORTS AND PLANS PREPARED FOR TAMRF & BLM 
(Contract #AA55I-CT8-35)
REPORT DATE REPORT DATE
MANAGEMENT PLAN Sep 78 CRUISE REPORTS
LOGISTICS PLAN Sep 78 Mapping Cruise
QUARTERLY SUMMARY REPORTS (1) 12 Aug - 4 Oct 78 2 Nov 78
(1) Aug 78 - Nov 78 Jan 79 (2) 29 Jul - 4 Aug 79 5 Sep 79
(2) Dec 78 - Feb 79 Mar 79 Submersible Cruises
(3) Mar 79 - Jun 79 Aug 79 (1) 26 Sep - 15 Nov 78 20 Feb 79
(4) Jul 79 - Oct 79 Dec 79 (2) 27 Aug - 26 Oct 79 21 Nov 79
PERFORMANCE REPORT Diving Cruises
Nov 79 - Jun 80 Jun 80 (1) 28 Sep - 20 Oct 78 15 Feb 79
SPECIAL REPORT (COFFEE LUMP) Jan 79 (2) 15 Jan - 4 Feb 79 9 Mar 79
PRECRUISE PLANS (3) 26 Mar - 30 Mar 79 25 Apr 79
1st Mapping Sep 78 (4) 18 Jun - 11 Jul 79 15 Aug 79
2nd Mapping Jul 79 (5) 15 Jan - 21 Jan 80 Jan 80
Monitoring Cruises
1st Submersible Sep 78 (1) 25 Sep - 2 Oct 78 31 Oct 78
2nd Submersible Aug 79 (2) 7 Feb - 14 Feb 79 9 Mar 79
(3) 28 May - 4 Jun 79 29 Jun 79
1st D iving Sep 78 (4) 27 Aug - 31 Aug 79 28 Sep 79
2nd Diving Dec 78 Seasonal Cruises
3rd Diving Mar 79 (1) 11 - 18 Jan 79 13 Feb 79
4th D i v i ng May 79 (2) 18 - 30 Apr 79 28 May 79
5th Diving Dec 79 (3) 9 - 1 9  Jul 79 5 Sep 79
Retrieval Cruise
1st Monitoring Sep 78 (1) 31 May - 3 Jun 79 13 Jun 79
2nd Monitoring Jan 79 Summer Cruise
3rd Monitoring Apr 79 (1) 18 Jun - 28 Jun 79 5 Sep 79
4th Monitoring Jul 79 PROCEEDINGS: GULF OF
MEXICO INFORMATION
1st Seasonal Dec 78 TRANSFER MEETING
2nd Seasonal Mar 79 (12-13 May 80) Oct 80
3rd Seasonal May 79
Summer Sampl1ng May 79
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Table I I-3 
PI'S, ASSOCIATES, AND SUBCONTRACTORS
1. Texas A&M University (TAMU), College Station, TX
a. Joseph U. LeBlanc, P.E., C.D.P., Program Manager 
(Rose Norman, Ph.D., Associate)
b. Richard Rezak, Ph.D., PI and Co-Technical Director
c. Thomas J. Bright, Ph.D., PI and Co-Technical Director
d. C.S. Glam, Ph.D., PI (Subcontractor)
(Grace Neff, Ph.D., Associate)
e. Stefan Gartner, Ph.D., PI
f. Thomas Hllde, Ph.D., PI
(George Sharman, Ph.D., Associate)
g. David W. McGrall, Ph.D., PI 
(Doyle Horne, Associate)
h. Bobby J. Presley, Ph.D., PI 
(Paul Boothe, Ph.D., Associate)
2. University of Texas Marine Science Institute (UTMS1), Port Aransas, 
TX, Subcontract #L800167
a. Patrick Parker, Ph.D., PI 
(Dan Boatwright, Associate)
b. Richard Scalan, Ph.D., PI
c. Kenneth Winters, Ph.D., PI
3. University of Alabama at Birmingham (UAB), Dauphin Island Sea 
Laboratory (DISL), Mobile, AL, Subcontract #L800166
a. Thomas Hopkins, Ph.D., PI
b. W.W. Schroeder, Ph.D., PI
4. University of South Florida (USF), Dept, of Marine Science, Tampa, 
FL, Subcontract #L800165
a. Larry Doyle, Ph.D., PI
b. John Stelnmetz, Ph.D., PI
5. LGL Ecological Research Associates, Bryan, TX, Subcontract #L800137
a. Benny Gat Iaway, Ph.D., President
b. Greg Boland, Diving Scientist
c. Larry R. Martin, Diving Scientist
6. Oceanonlcs, Inc. (01), Houston, TX, P.O. #P36189
a. Jack 0. H IM, President
b. Lou Andrus, Marine Operations
c. Thomas Sellers, Hydrologlst
7. SealfIeet Operators, Inc. (SOI), Galveston, TX, Subcontract #L800164 
a. John Blssell, President
8. Lorac Service Corp., (LORAC), Houston, TX, P.O. #P36846 
a. Max Huff, President
TABLE 11-4 
CHANGES IN PERIOD OF PERFORMANCE 
(TAMRF-BLM OONTRACT AA551-CT8-35)
Final 
Period of
PIs/Co-PIs Contract Modifications Changing Scope Performance, 
___________________ 1 2 3 4 5 6 7 8 9 10 Aug 78 to
Bright, T.J. X X X X X X Mar 81
Doyle, L. X X Mar 81
Gartner, S. X Aug 80
G 1 am, C* S» X Feb 80
Hopkins, T. X X X X Mar 81
H 11 de, T. X X Mar 81
LeBlanc, J.U. X X X X X X X X X X Mar 81
McGraII, D,W. X X X X X X X X Mar 81
Parker, P. X X Aug 80
Presley, B.J. X X Aug 80
Rezak, R* X X X X X X X Mar 81
Scalan, R# X X Aug 80
Schroeder, W. X X X X Mar 81
Stelnmetz, J. X X Mar 81
Winters, K. X X Aug 80
M odifica tion  #10
The C o n tra c to r was p ro v id e d  fu n d in g  fo r  transm iss ion  o f STOCS data 
to the Sm ithsonian In s t itu te .
Services P rov ided b y  S ubcon trac to rs  
(Tab le  11-3)
C hem istry
The researchers  from  the U n iv e rs ity  o f Texas perfo rm ed  the ana ly ­
sis o f sedim ents fo r  h ig h  molecular w e igh t h yd ro ca rb o n s , Delta C -13, 
and to ta l o rg an ic  ca rb on . The Environm enta l Serv ice  Section o f the 
TAMU D epartm ent o f C hem istry  perform ed analysis o f S pondylus and macro­
nekton  samples fo r  h ig h  molecular w eight h yd ro ca rb o n s . (T race  metals 
analys is o f S pondy lus and sediments was not su b con tra c ted , b u t handled 
th ro u g h  a PI in the  Chemical O ceanography Section o f the  TAMU D e p a rt­
ment o f O ceanography.)
B io logy
LG L, I n c . ,  B ry a n , T X , conducted all fo u r  b io log ica l m o n ito ring  
c ru ises  to  the  East and West Flower Garden Banks and assisted in the 
experim enta l des ign  o f the  m on ito ring  s tud ies .
M apping
O ceanonics, In c . ,  H ouston, T X , collected b a th ym e tr ic , seism ic, and 
o th e r geophysica l d a ta , and de live red  the  b a th ym e tric  maps o f the  N or­
th e rn  M iddle G round and the nine n o rth e rn  G u lf o f Mexico b a n ks . P is at 
TAMU p re pa re d  the  seafloor roughness, s tru c tu re , and o th e r p e r t in e n t 
geological maps.
F lo rida  M iddle G round
B io log ica l and geological stud ies at the F lo rida  M iddle G round 
were handled th ro u g h  two su b co n tra c to rs . S c ien tis ts  at the  U n iv e rs ity  
o f Alabama at B irm ingham , D auphin Island Sea L a b o ra to ry , were tasked 
w ith  b io log ica l reconnaissance and sam pling, and conducted all c ru ises  
to the F lo rid a  M iddle G round . A na lys is  o f geological samples was han­
dled b y  s c ie n tis ts  in the  Marine Science D epartm ent, U n iv e rs ity  o f 
South F lo r id a . These two subcon tra c to rs  co llabora ted  in the  syn thes is  
o f f in d in g s . TAMU suppo rted  the ch a rac te riza tio n  e ffo r ts  b y  m ob iliz ing  
the M /V RED SEAL and the  DRV DIAPHUS fo r  deep subm ersib le  ope ra tions . 
TAMU also p re p a re d  the geological maps. UAB took re s p o n s ib ility  fo r  
re p o rt in g  the  in te g ra te d  w ork e ffo r ts  at the  F lo rida  M iddle G round .
C ruises
To s u p p o rt the  acqu is ition  o f geological and b io log ica l da ta , 
fou rte en  vessels were leased in connection w ith  e ighteen c ru ises  (see
Table  11-5 ) .  For TAMU c ru ise s , the m obilization o f each vessel was 
accom plished at the  docks at TAMU Marine O pera tions, TA M U /G alveston , 
Pelican Is la n d , T X . Local w e lders, p lum bers , and e le c tr ic ia n s , to ­
ge th e r w ith  TAMU techn ic ians , p ro v id e d  the necessary se rv ices . O ther 
fa c ilit ie s  in Galveston were used when necessary to sa tis fy  m obiliza­
tion  and log is tica l requ irem en ts . F lo rida  M iddle G round c ru ises  were 
m obilized b y  the  U n iv e rs ity  o f Alabama s u b co n tra c to r.
Special Equipm ent
In  the  course o f the c o n tra c t, special equipm ent was obta ined from  
a v a r ie ty  o f ve n d o rs . Nine c u rre n t m eters, Model 550, were obta ined 
from  H yd ro  P ro d u c ts , In c . ,  San D iego, CA. Six LED transm issom eters 
were ob ta ined  from  Sea Tech, C o rva llis , OR, to be in te g ra te d  w ith  the 
c u r re n t meters (see Volume Two, C hapter V I I ) .
Time, Funds, Space
The p e rio d  o f perform ance fo r  all w ork tasks was o r ig in a lly  nego­
tia ted  a t e igh teen  m onths, end ing  in F eb rua ry  1980. Force m ajeure, 
changes in the  scope o f w o rk , and o th e r proposed changes extended the 
pe riod  o f pe rfo rm ance  fo r  some o f the work tasks to  March 1981 (Tab le
11 —4, a b o ve ). These changes increased the fu n d in g  by  approx im ate ly  
49%.
The BLM Program  O ffice  was estab lished in the O ceanography and 
M eteorology b u ild in g  at TAM U. Space was allocated fo r  p ro fess iona l, 
te ch n ica l, a d m in is tra tiv e , and su p p o rt pe rsonne l. Data, re co rd s , and 
samples were s to red  and processed in the va rio us  labo ra to ries  on the 
TAMU cam pus. The ana ly tica l processes leading to the in te g ra tio n  and 
syn thes is  o f data in to  m eaningfu l in fo rm ation  were also perfo rm ed in 
these la b o ra to rie s . The fa c ilit ie s  inc lude the fo llo w in g :
Atomic A b so rp tio n  L a bo ra to ry  
C a rto g ra p h ic  S erv ices U n it 
C enter fo r  Geodynamics 
C enter fo r  Sedim entology 
C enter fo r  T race  C ha rac te riza tion  
Data P rocess ing  C enter w ith  Amdahl 
470V-6 System 
DRV DIAPHUS
Electron M icroscopy L abo ra to ry  
E lec tron ic  T echn ic ian  Shop 
Gas C hrom atography-M ass Spectronomy 
Lab o ra to ry
Geophysical La bo ra to ry  
H ydrocarbon  Chemical A n a ly tica l 
Labora tories 
H ydro logy  Lab o ra to ry  
M /V GYRE 
Machine Shop 
Marine O perations C enter 
Nuclear Science C enter 
P hotograph ic  L abo ra to ry  
R udder M eeting C enter 
Sedim entology La bo ra to ry  
X -R ay D iffra c tio n  Labo ra to ry
DATA MANAGEMENT
In tro d u c tio n
The management and process ing  o f in fo rm ation  and data are c r it ic a l 
to ove ra ll pe rfo rm ance  in a c o n tra c t. The data on th is  c o n tra c t have
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been vo lum inous and techn ica l ( e . g . ,  in te g ra te d  c u r re n t m eter and 
transm issom eter time series d a ta ), complicated ( e . g . ,  b io log ica l d a ta ) , 
and c ru c ia l ( e . g . ,  b a th ym e tric  d a ta ). The fu n c tio n s  associated w ith  
the management o f data have inc luded : to ta l system p la n n in g , data and 
sample c o lle c tio n , data re d u c tio n , data and sample ana lys is , data in te ­
g ra tio n  and s yn th e s is , data eva lua tion  and re p o r t in g , and data base 
genera tion  and a rc h iv in g . Once the data and samples were processed b y  
the P i s ,  s c ie n t if ic  techn iques were app lied , and, in a co g n itiv e  man­
n e r, data were in te g ra te d  and syn thesized in to  m eaningfu l in fo rm a tion  
fo r  th is  re p o r t .
Data Manager
The fu n c tio n s  and re sp on s ib ilitie s  o f the data manager were m any- 
fo ld , in c lu d in g  the  fo llo w in g :
1. A s s is tin g  P is  w ith  data and in fo rm ation  req u ire m en ts .
2. D e fin in g  requ irem en ts  associated w ith  co lle c tio n , re d u c tio n , 
a n a lys is , re p o r t in g , q u a lity  and in v e n to ry  c o n tro l, man- 
machine in te rfa ce s , data in te g ra tio n  and syn th e s is , and data 
base s tru c tu re s  fo r  p rocess ing  and a ch iv ing  da ta .
3. M anaging the  d ig it iz in g  o f data and p re p a r in g  acceptable 
ta b u la r and g raph ica l rep resen ta tions o f ana ly tica l d a ta .
4 . In te g ra t in g  data bases and p re p a rin g  s u p p o rt com puter 
p rogram s and o th e r so ftw are .
5. A s s is tin g  the Program  Manager and P is in se lec tin g  
h a rd w a re , so ftw a re , and firm w a re .*
6. V e r ify in g  the  data bases and a rc h iv in g  them in the  NOAA 
E nv ironm en ta l Data In fo rm ation  System ( e . g . ,  NODC and 
NGSTDC fo rm a ts ).
These fu n c tio n s  illu s tra te  the need fo r  to ta l in fo rm a tion  system  
p la nn ing  so th a t components can be m onitored and eva lu a ted . The 
system com ponents s ta rte d  w ith  the fie ld  sam pling e ffo r ts  and 
culm inated w ith  re p o rts  and c o rre c t data bases.
Data/Sample Collection
To s a tis fy  the  f ie ld  sam pling p rogram , vessels were m obilized and 
deployed to  co lle c t samples and da ta . There were f iv e  types o f data 
co llection  c ru is e s : m apping, subm ers ib le , m on ito rin g , seasonal sam­
p lin g , and d iv in g .
^ 'F irm w a re " re fe rs  to  hardw are  com puter p rogram s.
Field M apping Tasks
The fie ld  m apping e ffo r t  consisted o f co lle c tin g  seism ic, geo­
p h ys ica l, and b a th ym e tric  data to p repa re  maps o f n ine banks and the 
N o rth e rn  M iddle G round area. Lorac Serv ice  C o rp . p ro v id e d  p rec is ion  
n a v ig a tio n , and Oceanonics, In c . p ro v id e d  the vessel and su rve y  e q u ip ­
ment u n de r fix e d  p r ic e  su b con tra c ts . While p e rfo rm in g  the  w ork ta sks , 
several problem s were encountered and were repo rted  in c ru ise  re p o rts .
Subm ersib le  Tasks
The subm ers ib le  tasks consisted o f co lle c tin g  data and samples in 
deep w a te rs . The TAMU subm ersib le DRV DIAPHUS was used to  co llec t 
p h o to g ra p h ic  and aud io -v ideo  data and geological and b io log ica l samples 
( i . e . ,  S p o n d y lu s , ro cks , sedim ents, e t c . ) .  Water column data were also 
co llected to  he lp cha rac te rize  the banks .
S c ie n tis ts  from  TAMU collected geological and b io log ica l data and 
samples from  e ig h t n o rth e rn  G u lf o f Mexico b a n ks , and sc ien tis ts  from  
UAB and USF co llected data and samples from  the F lo rida  M iddle G round .
M on ito ring  Tasks
The m o n ito rin g  tasks consisted o f seasonal SCUBA cru ises  to  the 
F lo rida  M iddle G round and the East and West Flower Garden Banks to  co l­
lect b io log ica l samples and pho tog raph ic  data and to  se rv ice  s fa tion  
ins tru m en ts  and a rra y s . These tasks are described fu l ly  w ith  the  data 
a n d /o r sample inve n to rie s  in la te r ch a p te rs .
Seasonal Sam pling
Sam pling fo r  geolog ica l, b io log ica l, chem ical, and h y d ro g ra p h ic  
oceanographic data was accomplished on c ru ises  to  the East F lower G ar­
den B a n k , d u r in g  th re e  seasons: fa l l,  w in te r , and sp rin g /su m m e r. To 
conduct re q u ire d  w ater column and bottom  sediment sam pling at Coffee 
Lum p, F ish n e t, D iaphus, Jakku la , and A lde rd ice  B anks , a summer sam pling 
c ru ise  was combined w ith  the th ird  seasonal c ru is e .
D iv in g  at th e  F lo rid a  M iddle G round
In te n s ive  sam pling and observa tiona l a c tiv it ie s  were conducted on 
fo u r SCUBA d iv in g  cru ises to  the F lo rida  M iddle G round . D iv in g  a c t iv i­
ties in vo lve d  co llec tion  o f b io logica l samples and p h o tog raph ic  da ta , 
as well as in s ta lla tio n  and se rv ic in g  o f in s tru m e n ts .
Sample Ana lys is
Samples were tra n s fe rre d  to app ro p ria te  labo ra to ries  fo r  an a lys is . 
The S pondy lus were de live red  to  the TAMU Trace Metal A n a ly tica l La b o r­
a to ry  fo r  ana lys is  b y  D rs . Bobby P resley and Paul Boothe and to  the 
TAMU HMWH A n a ly tica l Labora to ries fo r  analysis b y  D rs . C .S .  Giam and 
Grace N e ff. Sediments were de live red  to the TAMU la b o ra to ry  fo r
te x tu ra l and m inera logy analysis b y  D r. R ichard  Rezak and to  the U n i­
v e rs ity  o f Texas Marine Science In s titu te  fo r  HMWH, D e lta -C -13 , and 
to ta l o rgan ic  carbon analysis b y  D rs . P a rtick  P a rk e r, Kenneth W in te rs , 
R. Scalan, and Dan B o a tr ig h t. Water samples were analyzed at TAMU by  
D r. James B rooks .
The ana ly tica l data were documented and de live red  to  the Program  
O ffice  fo r  inc lus ion  in th is  re p o rt.
Data Ana lys is
P is  were in d iv id u a lly  responsib le  fo r  the  analys is o f data in 
th e ir  f ie ld  o f spec ia liza tion . Techniques were applied and com puter­
ized where app licab le  so as to  process the volume o f data and a rr iv e  at 
m eaningfu l g ra p h ic  o r ta b u la r da ta . Some o f the  com puterized te ch ­
n iques inc lude :
C a rto g ra p h ic  P ro je c tio n /G rid  
Program s 
C u rre n t M eter Data A na lys is  
G ausian-C ascading B u tte rw o rth  F ilte r  
A n a lys is  
Grain Size A na lys is  
G raph ics and P lo ttin g  Programs
R eport G enerator Program  
R otary S pectra l A na lys is  
Spectra l A na lys is  
S tandard  F o u rie r Fast T ran fo rm  
S tandard  S ta tis tica l A na lys is  
Time Series A na lys is  
Variance Tensor A na lys is
The TAMU Data Processing C enter and o th e r com puter fa c ilit ie s  were 
used in the  re d u c tio n , ana lys is , and re p o rt in g  processes. These p ro ­
cedures are described  in the ap p ro p ria te  chapte rs o f th is  re p o r t.
Data Synthesis and In te g ra tio n
P is analyzed the  data in th e ir  respective  areas, syn th e s ize d , and 
in te g ra te d  the  re s u lts , and then p repared  PI R eports . T h is  in fo rm ation  
was co llected  and in te rp re te d  b y  the Technica l D ire c to rs  to  ch a ra c te r­
ize the  areas and b a n ks .
The F lo rid a  M iddle G round cha rac te riza tio n  was d ire c ted  b y  U AB, 
and the  ch a ra c te riza tio n  o f banks in the n o rth e rn  G u lf o f Mexico was 
perfo rm ed b y  TAM U .
Data A rc h iv in g
Once d ig it iz e d  and analyzed, the data were placed on magnetic 
tapes a n d /o r m icrofilm ed and mailed to  the NOAA ED IS in an a p p ro p ria te  
fo rm a t. Analog reco rds  were m icrofilm ed to  enhance the life  o f the  
data.
Data and In fo rm ation  R epo rting
Table 11-1 (above) p rov ides  a complete l is t  o f documents p repa red  
in th is  c o n tra c t. Management p lans p ro v id e d  the fram ew ork fo r  re p o r t­
in g . P rogress re p o rts  p ro v id e d  data and in fo rm ation  fo r  the COAR and 
C on trac t In sp ec to r to  m onitor the work e ffo r ts  and p ro v id e  feedback
to the Program  Manager and Pis .  The p rog ress  review s were held on 
schedule w ith  p o s itive  in fo rm ation  exchanges. C ru ise  re p o rts  p ro v id e d  
u p -to - th e -m in u te  s ta tus  o f the data/sam ple co llection  e ffo r ts  w ith  re c ­
ommendations as a p p ro p ria te .
DISCUSSION
In tro d u c tio n
Management o f th is  m u lti-m illio n  d o lla r c o n tra c t re q u ire d  s u r ­
m ounting  fa c to rs  and va riab les  a ffe c tin g  the Period o f Perform ance and 
the associated costs and PI perfo rm ance . The c h ie f fo rce  majeure was 
w eather and its  impact on the  data co llection  e f fo r ts .  A n o th e r fo rce  
majeure was the  IXTOC-1 oil and gas sp ill and its  p o te n tia l e ffe c t on 
the F lower Garden B anks . P art o f the FY 1980 m on ito ring  e ffo r ts  also 
had to  be inc luded  as an amendment to  sa tis fy  u rg e n t 1980 re qu irem en ts , 
underestim ated  cos ts , and delays bo th  in re leasing  the  Request fo r  P ro ­
posals (RFP) and in e va lua tin g  proposa ls .
C on tracts  A dm in is tra tio n
S erv ice  agreements and subcon tracts  were executed d u r in g  the  con­
tra c t p e r io d , b u t several tasks had to be in itia te d  p r io r  to  o b ta in in g  
fu lly  executed  subcon trac ts  or se rv ice  agreem ents. Such delays cou ld  
be p re ve n te d  w ith  more advance p lan n ing  and s u ff ic ie n t lead time to 
plan and execute these documents and actions.
Federal agencies o ften  have tim e, fis c a l, and o th e r c o n s tra in ts  
imposed on them w hich delay the tim e ly  award o f c o n tra c ts . I t  would be 
h ig h ly  des irab le  to have RFPs and re a lis tic  estimates o n - th e -s tre e t 
p r io r  to  the  s ta r t  o f a fisca l year so as to evaluate p roposa ls , nego­
tia te  agreem ents, and award co n trac ts  w ith in  a reasonable time a fte r  
the s ta r t  o f the  fisca l ye a r. Each management p la n , master schedu le , 
sam pling p la n , and log is tics  p lan must be p re p a re d , coo rd in a te d , and 
accepted in a minimum amount o f time a fte r a c o n tra c t is aw arded. The 
time is dependent on the  size o f the co n tra c t, and the  in it ia l 60 days 
o f a c o n tra c t are c ru c ia l to the e ff ic ie n t schedu ling  needed to  ensure  
a sm o o th -ru n n in g  p ro je c t. For example, some o f the  rep o rted  problem s 
w ith  the  m apping tasks were traced  to  inadequate lead time fo r  p e rfo rm ­
ing the  tasks  and fo r  e va lua tin g  and c e r t ify in g  re s u lts . Some o f the  
reported  problem s w ith  the subm ersib le  tasks are a ttr ib u ta b le  to  inade­
quate lead time be fo re  the  c ru is e . Com plaints were also expressed re ­
g a rd in g  the  slow tu rn a ro u n d  in o b ta in in g  approva ls  o r su b co n tra c ts . 
These problem s cou ld  be reduced w ith  adequate p la n n in g  time and s u f f i ­
c ien t lead time to o rd e r , te s t, and ins ta ll equ ipm ent, to mobilize and 
deploy data co llec tion  e f fo r ts ,  to analyze samples, and to  reduce , ana­
lyze , in te g ra te , and syn thesize  da ta . Results would also be g re a tly  
enhanced.
Q uality  C ontro l and Assurance
A ll samples and data were labeled, in v e n to r ie d , and processed as 
pe r co n tra c tu a l re qu irem en ts . Several check po in ts  were p lanned to  
evaluate perfo rm ance o f P is and su bcon trac to rs  and the  q u a lity  o f the 
in te rm ed ia te  p ro d u c ts .
The b a th ym e tric  p ro du c ts  were p repared  b y  Oceanonics, In c . ,  and 
co n tro l p o in ts  were v e r if ie d  by  TAMU geophys ic is ts  and ca rto g ra p h e rs . 
Several e r ro rs  were d iscovered and co rre c te d .
In te rm ed ia te  re su lts  from  Pis were d iscussed at p rog ress  m eetings 
and re p o rted  in the  Q u a rte rly  Summary R eports . C o rre c tive  actions were 
taken and repo rted  in PI s ta tus  re p o rts  whenever problem s were id e n ti­
f ie d .
A n a ly tic a l re su lts  p repared  and reported  b y  P is were review ed and 
c r it iq u e d  b y  the  Techn ica l D ire c to rs . C orrections were made to  the re ­
p o rts  be fo re  subm itta l to BLM.
In the  labo ra to ries  and in the f ie ld , equipm ent was ca lib ra te d  
acco rd ing  to  the spec ifica tio ns . Tasks were pe rfo rm ed , checks made, 
and a p p ro p ria te  co rrec tio n s  inco rp o ra te d . As a re s u lt ,  the m argin fo r  
e r ro r  o f the  data was minimized and the q u a lity  o f the in fo rm ation  was 
g re a tly  enhanced. P lann ing  and accom plishing q u a lity  con tro l d id , how­
e ve r, re q u ire  add itiona l time and e f fo r t .
P lann ing , S chedu ling , and C oo rd ina tin g
The p la n n in g  and c o n tro llin g  fu n c tio n s  are c r it ic a l to all p ro ­
je c ts , espec ia lly  one w ith  lim ited resources and w ith  seven su b ­
co n tra c to rs  and fo u rte e n  P is located from  Texas to  F lo rid a . R equ ire ­
ments were de fined  and de legated, tasks were p lanned w ith  successor- 
p redecessor re la tio n sh ip s , expected time to complete the tasks was 
estim ated, and a schedule was p re p a re d . P roducts  were subsequen tly  
p repa red  th ro u g h o u t the  co n tra c t and de live red  on tim e.
The increm enta l schedu ling  o f tasks along the c r it ic a l pa th  p roved  
to be v e ry  successfu l except fo r  unan tic ipa ted  problem s encountered  
w ith  several PI re p o rts . Some P is perfo rm ed below e xpec ta tion , th e ir  
work e ffo r ts  were not p ro p e r ly  coo rd ina ted , and the shortcom ings im­
pacted the  time and e ffo r ts  o f o th e r Pis,  the Technica l D ire c to rs , and 
the Program  M anager. O ther impacts to the pe riod  o f perfo rm ance were 
caused b y  changes in the scope and by  fo rce  m ajeure.
Amendments to  the scope o f the co n tra c t and fo rce  majeure resu lted  
in ten m od ifica tions to the c o n tra c t. Not all P is were a ffected  by  
these m od ifica tions (Tab le  I I -4 ,  above). The major fo rce  majeure was 
w eather, espec ia lly  d u r in g  the w in te r and fa ll o f 1979, when several 
tro p ica l storm s and h u rricanes  ( i . e . ,  Bob, C laude tte , D av id , E lena, 
F re d e ric , H en ri) caused delays in the data co llection  e f fo r ts .  O ther 
fo rce  majeure inc luded  the fa ilu re  o f components in some o f the de­
p loyed in s tru m e n ts , the  loss o f deployed ins trum en ts  and da ta , the
loss o f nav iga tio n  and b a th ym e tric  data from  the subm ersib le  c ru is e , 
e tc . These created needs fo r add itiona l tim e, e f fo r ts ,  and cos ts , 
especia lly  to  handle the lo g is tics .
Log is tics  A dm in is tra tio n
The Lo g is tics  Plan estab lished the fram ew ork fo r  the  f ie ld  log is ­
tic s . Several vendors  were contacted fo r  ch a rte re d  vessels and n a v i­
gational se rv ice s , e tc . ,  and the most c o s t-e ffe c tiv e  a lte rn a tive s  were 
se lected. E ffe c tive  n ego tia tin g  was also used so as to  ob ta in  the 
least cost fo r  the  "b e s t"  equipm ent and se rv ice s . P is were successfu l 
in all d e lib e ra tio n s .
RECOMMENDATIONS
To maximize the  fu tu re  work e f fo r ts ,  m inimize costs and tim e, and 
obta in  q u a lita tiv e  and q u a n tita tiv e  re s u lts , several recommendations 
are in o rd e r . These inc lude :
1. A ss ign  a Program  Manager w ith  techn ica l and managerial a b il­
ities  and w ith  s u ff ic ie n t a u th o rity  o ve r the resources fo r  
accom plish ing tim e ly  ta sks .
2. A u th o riz e  the  Program  Manager to commit negotia ted  fu n d s  and 
resources fo r accom plishing all con trac tu a l tasks w ith o u t 
add itio na l approva l o f the C on trac tin g  O ffic e r .
3. M inim ize o r e lim inate dup lica te  e ffo r ts  o f fede ra l agencies, 
and allocate a p p rop ria ted  fu nds  to  maximize re s u lts .
4 . P rov ide  re a lis tic  estimates o f time and costs fo r  scope 
changes.
5. Use acceptable in d u s tr ia l eng inee ring  p la n n in g  and c o n tro l­
lin g  techn iques in lieu o f PERT.
6. A llow  a 60-day p ro je c t estab lishm ent and p la n n in g  pe riod  
a fte r  le t t in g  a c o n tra c t.
7. P rov ide  a rch ive d  data in a tim ely manner so as not to  delay 
the  e ffo r ts  o f Pis.
8.  Place more emphasis on data management by  a lloca ting  neces­
sa ry  resources fo r  p rogram m ing, ana lys is , a rc h iv in g , e tc .
9. A llow  a 90 day pe rio d  fo r  ana lyz ing  data a fte r  the  data have 
been processed and reduced to  a form  usable b y  Pis .
10. S pec ify  fo r  com ple ting all data analysis "a p e riod  o f at 
least 60 days be fo re  the d ra f t  fina l re p o rt is d u e ."
11. P rov ide  tim e ly  c r it iq u e s  and courses o f action o f all p lans 
and re p o rts .
12. Schedule the d ra ft  E xecutive  Summary "30 days a fte r  the 
d ra f t  Final R e p o rt."
13. P repare  and schedule in te rm ed ia te  segments o f the  d ra f t  
re p o rts  so as to  level resource requ irem en ts .
14. C onduct b a th ym e tric  mapping tasks at least s ix  months be fo re  
the  p ro d u c ts  are re q u ire d .
15. Subm it d ra f t  re p o rt fo r  peer rev iew  when d ra f t  is subm itted  
to  BLM; allow s u ff ic ie n t rev iew  tim e, and p ro v id e  s tipends fo r  
re v ie w e rs .
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CHAPTER XVI I I  
ALDERDICE BANK
R. Rezak, T . B r ig h t ,  D . M cG ra il, T . H ilde ,
G . Sharm an, L . Pequegnat, D . H orne, S. Je n k ins , F. H alper
INTRODUCTION
In a d d ition  to  geological and b io log ica l reconnaissance and sam­
p lin g  from  the  subm ersib le , s tud ies at A ld e rd ice  Bank inc luded  m apping 
and su b -bo ttom  p ro f i l in g ,  sedim entological analyses, and h y d ro g ra p h ic  
sam p ling. R esu lts o f these stud ies are p resen ted  unde r the  headings 
S tru c tu re  and P h ys io g ra p h y , H azards, S ed im ento logy, Water and Sediment 
Dynam ics, and B io lo g y .
GENERAL DESCRIPTION
A ld e rd ice  Bank is located at 28°04'40"N la titu d e  and 91°59,36,,W 
lon g itu d e  (Volume One, F igu re  I I I -1 )  in B locks 170, 171, 178, and 179 
o f the  South Marsh Is land Area (F ig u re  XV I I 1 - 1 ) .  The bank is an ova l, 
e longate in  an east-w est d ire c tio n , and covers an area o f about 
16 km^.  The top o f the bank is re la tiv e ly  f la t ,  w ith  depths ra n g in g  
from  78 to  82 m. Superimposed upon th is  b road  su rface  is a sm aller 
scale re lie f form ed b y  ridges and peaks. The shallowest bank depths 
(59 m) are tw o o f these peaks. Depth o f the seafloor s u rro u n d in g  the  
bank on the  sou th , w est, and no rthw est sides is about 92-94 m, w hile  on 
the n o rth e a s t and east sides it  is about 84 m. A lth o u g h  the re lie f  is 
not g re a t a long the  m argins o f the bank (g e n e ra lly  less than 10 m ), the 
m argins are ra th e r  steep around the  w estern  h a lf o f the  b a n k . A lth o u g h  
the fe a tu re s  on top o f the w estern p a r t o f the  bank have a ra th e r 
random d is t r ib u t io n ,  the eastern p a r t o f the  bank d isp la ys  a dom inant 
n o rth -s o u th  r id g e . T here  is also a gentle  n o rth -s o u th  o rie n te d  swell 
on the  seafloor e x te n d in g  n o rth w a rd  from  the eastern  p a r t o f the  bank 
(F ig u re  X V I I 1-1) .  The gentle  depression on the n o rth w e s t m argin o f the  
bank is the  head o f a n o rth -s o u th  o rien ted  va lle y  th a t cu rve s  around 
the w este rn  m arg in  o f the b a n k . T h is  va lley  was p ro b a b ly  eroded d u r in g  
a lower s tand o f sea level d u r in g  Late Pleistocene o r E a rly  Holocene 
tim e.
STRUCTURE AND PHYSIOGRAPHY 
(Pi 's:  R. Rezak and T . H ilde)
S tru c tu ra l ly ,  A ld e rd ice  Bank is a u n ifo rm ly  u p lifte d  sa lt dome 
w ith  a n o n -re fle c tiv e  core or acoustic basement and su rrou n d e d  by  o n - 
lapp ing  sedim ents th a t are t i lte d  upw ard  along the  m argins o f the bank 
and are p ro g re s s iv e ly  more steep ly t ilte d  w ith  depth  (F ig u re s  X V I I I - 5  
and 6 ) . *  The main body o f the  bank has been mapped (F ig u re  XV111-4)
*F o r the  sections o f seismic re fle c tion  p ro file s  shown in F igu res  
X V I I I - 5  th ro u g h  8, the  v e rtica l scale is tw o-w ay tra v e l time in m illi­
seconds (m sec); the  ho rizon ta l scale equals 500 f t  between shot p o in ts  
(v e r tic a l lines on the  re c o rd s ).
as exposed acoustic basement (the  n o n -re fle c tiv e  core , which may be cap 
rock and s a l t ) .  E xtens ive  areas o f carbonate ree f occu r on th is  s u r ­
face. These patches inc lude the peaks re fe rre d  to  above.
T he re  is a s ing le  p rom inent re fle c to r at about 5 to 10 m dep th  be­
neath most o f the bank (F igu re s  X V I I I - 5  and 7 ) .  T h is  re fle c to r is v e ry  
f la t  and may be an a r t ifa c t or may rep re se n t the uppe r su rface  o f the 
cap ro c k . On F igu res X V I I I - 5  and 7 it  is seen on ly  unde r the lows on 
both  sides o f prom inences on the upper surface  o f the b a n k .
The sequences mapped in F igu re  X V I I I - 4  a re : 1) acoustic basement;
2) an in te rm ed ia te  sedim entary sequence on the east end o f the b a n k , 
w hich has been u p lifte d  w ith  the n o n -re fle c tiv e  core o f the b a n k ; and
3) the  o n la p p in g , more recent sediment around the re s t o f the  b a n k . 
C ontours in F ig u re  X V I I I - 4  rep resen t th ickness  o f the sed im entary se­
quences down to  the deepest re fle c to r th a t can be in te rp re te d  as a se­
quence b o u n d a ry . The lower boundaries are marked at the  m argins o f the  
boomer p ro file s  shown in F igures X V I I I - 5 ,  6, and 7.
The s u rro u n d in g  sedim entary sequences, mapped in F igu re  X V I I I - 4 ,  
con ta in  tw o p rom inen t erosional uncon form ities w ith  c lear tru n c a tio n  o f 
bedd in g  re fle c to rs  upon which the o v e r ly in g  sediments onlap tow ards the 
b a n k . The base o f the  mapped sequence is also an u n co n fo rm ity . Below 
th is  su rface  is another well s tra tif ie d  sequence, b u t no add itiona l u n ­
con fo rm ities  are d isp layed  in the deeper section (F ig u re  X V I I I - 5 ) .  The 
presence o f the  angu la r uncon fo rm itie s , to g e th e r w ith  the inc re as ing  
d ips w ith  d e p th , ind ica te  th a t the bank has been in the  process o f u p ­
l i f t  o ve r a long pe riod  o f time in c lu d in g  several pe riods o f erosion 
and subsequen t de pos ition .
Two p a tte rn s  o f fa u lts  are p re sen t on the b a n k : 1) the  annu la r 
fa u lt th a t en c irc les  the  b a n k ; and 2) the rad ia l fa u lts . A ll show e v i­
dence o f Recent a c t iv ity  as seen by  d isp lacem ent, such as in F igu re  
XV111 —6b and c . H ow ever, the s u rfic ia l sediments in some cases are not 
o ffs e t (F ig u re  X V I I I - 7 b ) .  A long the eastern m argin o f the bank (F ig u re  
XVI I I  —6c) ,  i t  appears th a t the seafloor and sub-bo ttom  s tru c tu re  have 
opposite  d isplacem ents along the same fa u lts —and th a t is a c tua lly  the 
case. The ce n tra l b lock is a rad ia l graben th a t was form ed d u r in g  the 
last reg ress ion  o f sea leve l. With renewed sedim entation fo llo w ing  the  
subsequent tra n sg re ss io n , the surface  re lie f on th is  p a r t o f the  bank 
was b u r ie d . In v e ry  recen t tim e, upw ard  movement o f sa lt has reve rsed  
the re la tiv e  movement along these fa u lts  and the Recent sediments have 
been bowed upw ard  ove r the g raben . The d ire c tiona l sense o f th is  move­
ment can be seen where each o f the fa u lts  in te rsec ts  the sea floo r.
An example o f the 3.5 kHz p ro file s  (F ig u re  X V I I 1-8) shows peaks 
th a t are suspected o f be ing  ou tc rops  o f bedrock covered b y  carbonate  
ree f g ro w th . One such r id g e  on the southw estern  peak o f the bank was 
examined d u r in g  d ives 122 and 123 (F ig u re  XV111 —2) • The rid g e  is about 
200 m long , 24 m h ig h , 5 m wide at the base, and at a depth  o f 55 m. 
It  is a massive ledge o f nea rly  bare basa lt th a t s tr ik e s  055° and d ips  
about 80° to  the  SSE. A magnetic p ro file  reveals a local anomaly o f 
about +25 gammas d ire c t ly  ove r the o u tc ro p . P e tro g rap h ic  ana lys is  o f 
the rock ind ica tes th a t it  is a b a sa lt. N eutron a c tiva tion  analys is
shows an en richm ent in the lig h t ra re  ea rth  elem ents, in d ic a tin g  th a t 
the rock is an a lka lic  basa lt. K - A r  age de te rm ina tion  y ie lds  an age o f 
76.8 +_ 3.3 m . y .  (Late  C retaceous). T h is  is the o ldest known rock e x ­
posed on the  con tinen ta l she lf o f f  Louisiana and Texas.
The fe a tu re  is in te rp re te d  as a d ike  or s ill th a t has been ra fte d  
to the su rface  b y  the sa lt d ia p ir .  I t  has been exposed at the  seafloor 
due to  d isso lu tion  o f the s u rro u n d in g  sa lt and the subsequent collapse 
o f the  adjacent cap rock on e ith e r side o f the fe a tu re . T h is  implies a 
sizeable roo t zone s til l embedded in the sa lt. S im ilar fea tu res  have 
been observed  on Red Sea salt domes in East A fr ic a  and in the Zechste in  
reg ion  o f G erm any. M ounting  evidence o f Late Mesozoic igneous a c t iv i­
ty ,  to g e th e r w ith  pub lished  m u lti-channe l seismic data (M a rtin , 1978; 
H um phris , 1978), s tro n g ly  ind ica te  a r if te d  o r ig in  fo r  the G u lf o f 
Mexico.
HAZARDS 
(PI :  R.  Rezak)
F a u ltin g  occurs over the e n tire  bank and s u rro u n d in g  sea floo r, as 
evidenced b y  the d iscon tinuous ou tcrop  p a tte rn s  on the side-scan sonar 
reco rd  (F ig u re  X V I I I - 2 )  and b y  displacem ent o f re fle c to rs  in the boomer 
reco rds (F ig u re s  X V I I I - 6  and 7 ) .  Evidence fo r  Recent movement along 
fa u lts  may be found  in the ou tcrop  o f basalt and on boomer records 
(F ig u re  X V I I I - 6 c ) .  The basalt ou tc rop  is covered b y  a m illim etre  th ic k  
c ru s t o f co ra llin e  algae, sponges, and b ryozoans. I f  th is  rock had 
been exposed at the  seafloor since Late Pleistocene tim e, one would e x ­
pect more massive e ncrus ta tions  ove r the bedrock o u tc ro p s , such as 
those on the peak ju s t to  the east, and on o th e r banks such as the  
Flower G ardens. The presence o f such th in  c ru s ts  suggests a b r ie f  time 
span fo r  co lon iza tion  b y  e n c ru s tin g  o rgan ism s, p ro b a b ly  a year o r two 
at the  m ost.
A d iffu s e  p a tte rn  o f re fle c tion s  in the w ater column ove r most o f 
the b a n k , p a r t ic u la r ly  the western h a lf, is p ro ba b ly  due to  genera l gas 
seepage from  n e a rly  ve rtica l beds seen on the s ide-scan re co rd s . 
S pecific  ven ts  are also e v id en t ove r the w estern p a r t o f the bank 
(F ig u re  X V I I - 5 b ) .
SED IMENTOLOGY 
(PI :  R.  Rezak)
F our g rab  samples were taken at A lde rd ice  Bank (F ig u re  XV111 -1 ). 
The sedim ent typ e s  at these s ta tions are as fo llow s:
S ta tion  1 -  g ra v e lly  sand S tation 3 -  m uddy, sandy g rave l
S ta tion  2 -  g ra v e lly , muddy sand S tation 4 -  g ra v e lly  sand.
Subm ersib le  o bse rva tions  ind ica te  th a t below 82 m the sedim ent is p r i ­
m arily  fin e  m ud. A t s ta tion  1 the sediment is a co ra lline  algal nodule 
g rave l and sand.
F igure X V II I  — 1. B a th ym e try  o f A ld e rd ice  B ank . Location  and num ber o f 
boomer and 3.5 kHz seismic re fle c tio n  p ro file s  shown in F ig u re s  
X V II I-4 , 5, 6, and 7 are ind ica te d . Sample s ta tio n s : 1-4.
F ig u re  XV111 -2 . S ubm ers ib le  tra n se c ts  on A ld e rd ic e  B ank, d ives 121, 
122, and 123: S = S ta r t,  E = E nd.
F igu re  X V I11-3. Seafloor roughness , in te rp re te d  from  s ide-scan  sonar 
re c o rd s .
Figure X V I I I - 4 .  S tru c tu re /is o p a c h  map o f A ld e rd ic e  B a n k . C on tou rs  
ind ica te  th ic k n e s s  o f th e  s u rro u n d in g  sed im en ta ry  sequences.
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Figure X V II I -6 .  N-S boomer seismic re fle c tion  p ro file s  across eastern 
p a rt o f the b a n k . Locations are indexed on F ig u re  XVI11 — 1. The 
base o f the  con tou red  sequence in F igu re  X V I I1-3 is ind ica ted  along 
the re co rd  m a rg ins .
Figure X V II1-7. E-W boomer p ro file s  across A lde rd ice  B ank . See F igu re  
XV I11-1 fo r  loca tions. The base o f the mapped u n it  is ind ica ted  on 
the sides o f p ro file s .
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The sand fra c tio n  conta ins mollusc and echinoderm  fragm en ts , 
fo ra m in ife rs , and co ra l. The m inera logy o f the coarse fra c tio n  is p r i ­
m arily  h igh -M g  ca lc ite , fo llowed by low-Mg ca lc ite , a ragon ite , and 
q u a r tz , in o rd e r o f abundance. In the < .002 mm fra c tio n , q u a rtz  is 
the most abundan t non -c lay  m inera l.
The sediment at s ta tion  2, on the n o rth -s o u th  r id g e  at the  east 
end o f the b a n k , is a co ra lline  algal nodule g ra v e l, b u t i t  also con­
ta ins  about 25% mud. A t a depth  o f about 70 m, th is  is an unusual 
amount o f mud in the sedim ent. As the cen te r o f upw ard  movement o f 
sa lt has moved eastw ard , the rid g e  could have been at a g re a te r depth  
u n til re la t iv e ly  recent time and then u p lifte d  to  its  p re se n t p o s it io n . 
A t the  sha llow er d e p th , the fines  would be w innowed ou t o f the upper 
cen tim etre  o f sedim ent, leav ing  a lag o f sand th a t cou ld  serve as a 
su b s tra te  fo r  the g row th  o f the co ra lline  algal nodu les. The m ine ra l­
ogy o f the  coarse fra c tio n  is p r im a r ily  h igh -M g  ca lc ite  w ith  lesser 
amounts o f low M G -ca lc ite , a ragon ite , and q u a r tz . The dom inant non­
clay m ineral in the  < .002 mm fra c tio n  is q u a r tz .
The sedim ent at s ta tion  3 is a m uddy, sandy g rave l co n ta in in g  
about 19% mud. Mollusc fragm ents are the dom inant p a rtic le  ty p e , b u t 
co ra llin e  algae are nex t in abundance, fo llowed b y  b ryozoans, e n ch in o - 
derm s, and lith o c la s ts . M ine ra lo g ica lly , the coarse fra c tio n  consis ts  
o f h ig h -M g  ca lc ite  fo llowed in abundance b y  a ragon ite , low Mg ca lc ite , 
and q u a r tz . The dom inant m ineral in the < .002 mm fra c tio n  is q u a r tz . 
An a lte rn a tiv e  hypo thes is  fo r  the presence o f mud co n ta in in g  an abun ­
dance o f q u a rtz  at shallow depths is th a t the  mud is d e rive d  from  the 
b ioeros ion  o f T e r t ia ry  bedrock ou tc rops  th a t appear to be so abundan t 
on the b a n k . The abundance o f q u a rtz  and litho c la s ts  in the  coarse 
fra c tio n  also s u p p o rt th is  hypo thes is .
The sedim ent at s ta tion  4 is a g ra v e lly  sand th a t con ta ins less 
than 1% m ud. The g rave l in th is  sediment is co ra lline  algae. The most 
abundan t p a r tic le  typ e  is A m ph is teq ina . T h is  sediment is the e q u iva ­
len t o f the  A m ph isteg ina  Sand Facies on the Flower Garden B anks . The 
m inera log ica l com position o f the coarse fra c tio n  is m ainly h igh -M g  ca l­
c ite , fo llow ed in o rd e r o f abundance b y  low-M g ca lc ite , a ra go n ite , and 
q u a r tz .
WATER AND SEDIMENT DYNAMICS 
[PT: D . M cC rail)
H yd ro g ra p h ic  s ta tions 1 and 2 (F igu res  X V I I1-9 and 10) at A ld e r ­
dice Bank were occupied on the even ing  o f 23 June 1979. S tations 3 and 
4 (F ig u re s  X V I I1-11 and 12) were occupied the fo llo w in g  m o rn ing . The 
locations o f the sta tions are shown in F igu re  XV111-1. Between the 
even ing  o f 23 June and the m orn ing  o f 24 June, the su rface  waters 
(a p p ro x . u p pe r 24 m) ove r the bank changed s ig n if ic a n t ly .  T h is  change 
is ap pa ren t in bo th  the p lo ts  o f the B ru n t-V a isa la  fre q u e n cy  (F ig u re  
XV111 — 13) and the  T -S  diagram  (F ig u re  X V I I I—14). In the e ve n in g , the 
su rface  w aters possessed sa lin ities  o f approx im ate ly  33.7 o/oo and 
tem pera tu res o f approx im ate ly  26 .5 °C . Ry m orn ing  the sa lin itie s  were 
o f the o rd e r o f 34.5 ° /o o  and tem peratures were approx im ate ly  25 .8 °C .
Ju d g in g  from  the c u r re n t meter p ro file s , i t  would appear th a t the 
s o u th e rly  and ea s te rly  su rface  flow  observed in the  even ing  b ro u g h t 
warm low s a lin ity  from  the she lf ou t ove r the b a n k . T h is  is somewhat 
s u rp r is in g  since the w ind was b low ing  g e n tly  (< 2.5 m /sec) ou t o f the  
sou theast. By the m orn ing o f 24 June the surface  flow  was from  the 
south and w est. The coo le r, more saline waters appear, th e re fo re , to 
have been advected in from  o ffsh o re  as the fre s h e r w ater was d isp laced 
back o ve r the con tinen ta l sh e lf.
The v e ry  th in  mixed laye r in the su rface  waters and opposition  o f 
w ind and c u r re n t d u r in g  the even ing  o f 23 June illu s tra te  how l it t le  
e ffe c t th e  gentle  sou theaste rly  breezes have on the c irc u la tio n  o f the 
O u te r C on tinen ta l S he lf in the s p r in g .
As w ith  all o f the reconnaissance s ta tions occupied d u r in g  the 
June 1979 c ru is e , the flow  observed at A ld e rd ice  Bank s ta tions  was 
s tro n g ly  depth  and time dependent and to p o g ra p h ica lly  s tee red . The 
depth  dependence means th a t the p ressu re  g ra d ie n ts  d r iv in g  the flow  
were induced b y  inc lina tio ns  o f the isopycna ls aga inst geopotentia l 
surfaces ra th e r  than inc lin a tio n  o f the sea su rfa ce . The time depen­
dence was on a s u ff ic ie n t ly  sh o rt time scale to be observed ove r the 
approx im ate ly  18-hour sam pling p e rio d . I t  seems lik e ly ,  th e re fo re , 
th a t those flu c tu a tio n s  in speed and d ire c tio n  among the  s ta tions not 
accounted fo r  b y  topo g ra p h y  were due to the b a ro c lin ic  tid e  or in e rtia l 
o sc illa tio n s .
Since all o f the s ta tions at A ld e rd ice  Bank were located on the 
bank its e lf ,  no observa tions were made re g a rd in g  the suspended sediment 
d is t r ib u t io n  around  the  base o f the b a n k . H owever, because the  su b ­
s tra te  s u rro u n d in g  the bank is reported  to be s ilt  and clay (BLM , 
1979a, v isua l # 3 ), i t  is an tic ipa ted  th a t a well developed nepheloid  
laye r shou ld  e x is t th e re  much o f the tim e. A t the time o f the  June 
sam pling, re a lly  tu rb id  bottom  w ater was observed on the  bank o n ly  at 
s ta tion  3, a lthoug h  the re  were m inor amounts o f suspended sediment be ­
low about 60 m at s ta tion  2. The near-bo ttom  de flec tions  in the  tra n s ­
m is s iv ity  p ro file s  from  the o th e r two sta tions were caused b y  the in ­
s tru m e n t h it t in g  bo ttom . Bottom sediment samples from  bo th  s ta tions 2 
and 3 conta ined s ig n ific a n t q u an titie s  o f s i lt  and c la y , whereas sam­
ples from  s ta tions  1 and 4 d id  n o t. I t  would appear, th e re fo re , th a t 
the suspended sediment observed at s ta tions 2 and 3 was loca lly  d e rived  
and not advected across the bank from  sources o ff  the b a n k .
From the data available  it  is not possib le  to  determ ine w hether 
sedim ent resuspended from  the adjacent seafloor is ever advected over 
the b road  p la tfo rm  o f A lde rd ice  B ank. I t  is reasonable to  expect so 
because o f the  low re lie f o f the bank and observa tions on the  v e rtic a l 
e x te n t o f the nepheloid  laye r around o th e r banks , such as the  East 
F lower G arden. I t  seems h ig h ly  u n lik e ly , how ever, th a t sedim ent re su s ­
pended from  the su b s tra te  adjacent to the bank reaches the c re s ts  o f 
the peaks th a t r ise  from  the surface o f A ld e rd ice  B ank.
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(T R ), and s igm a-t (SG) from  A ld e rd ice  2.
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Figure X V III 11. P lot o f s a lin ity  (S L ), tem p e ra tu re  (T P ) , tra n s m is s iv ity  
(T R ), and s igm a-t (SG) from  A ld e rd ice  3.
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Figure X V111 — 12 . Plot o f s a lin ity  (S L ), tem pera tu re  (T P ), tra n s m is s iv ity  
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BIOLOGY 
(P I: T . B r ig h t)
(F ig u re s  X V 111-15 th ro u g h  18, and A ppend ix  D, Table XV111 —1)
A ld e rd ice  Bank is composed o f fo u r major topograph ica l peaks on a 
f la t t is h  p la tfo rm  o f about 80 m d e p th . In a d d itio n , a spectacu la r ba ­
sa lt o u tc ro p  ju ts  v e r tic a lly  ou t o f the bottom  at 76 m, c re s tin g  at 
55 m (F ig u re s  X V 111—16, 17, and 18). Reconnaissance o f one o f the  ma­
jo r peaks, the  basa lt o u tc ro p , and a good p a rt o f the 80 m p la tfo rm , 
revealed basic d iffe rences in b io tic  communities o ccupy ing  the th ree  
s tru c tu ra l zones.
H ea lthy , g row ing  co ra lline  algal nodules u nde rla in  by  carbonate 
sand occu r at the c re s t o f the la rge  southeastern  peak (58 to 67 m 
d e p th ) . The nodules are accompanied here and the re  b y  v e ry  small re e f-  
al s tru c tu re s  and carbonate b locks covered w ith  the dom inant co ra lline  
algae. The extrem e v a r ia b ility  in size o f nodu les, b lo cks , and f irm ly  
a ffix e d  re e f rock g ives the substra tum  an ir re g u la r  appearance not 
ty p ic a l o f o th e r algal nodule zones. C o n tr ib u tin g  to  the ir re g u la r ity  
is the  " lu m p y " na tu re  o f the h ig h ly  b io tu rb a te d  sand, where i t  is e x ­
posed.
The most conspicuous inve rte b ra te s  on the peak are C ir r ip a th e s , 
massive sponges o f several species, and la rge  b ra n ch in g  bryozoan colo­
nies ( H o lopore lla ) . An exceptiona lly  la rge  num ber o f Ye llow ta il re e f-  
f is h ,  Chrom is e n c h ry s u ru s , was encountered above 67 m; the peak was 
l ite ra lly  sw arm ing w ith  them . C reo le fish , Paranth ias fu r c i fe r , were 
num erous; g ro u p e rs , M ycteroperca s p .,  congregated on to p ; schools o f 
snappers ( Lu tjan u s  spp . and Rhomboplites a u ro ru b e n s ) and G reater am ber- 
jack ( Serio la d u m e rili) were seen.
The A lga l-S ponge  Zone described above is p ro b a b ly  re s tr ic te d  to  
the c re s ts  o f the  several peaks at A lde rd ice  Bank and, th e re fo re , is o f 
lim ited  areal e x te n t. I t  neverthe less is a zone o f active  re e f-  
b u ild in g  and carbonate substra tum  p ro duc tion  d ese rv in g  special cons id ­
e ra tion  from  the s tandpo in t o f environm enta l p ro te c tio n .
Small "d row ned " reefal s tru c tu re s  occur on the bank down to  at 
least 85 m d e p th , su rrounded  by  the la rge  expanse o f unconsolidated 
sedim ent w hich comprises most o f the b a n k . The sediment grades from  
carbonate  sand, g ra ve l, and nodu lar m aterial (75 m ), to m ix tu res  o f 
sand, s i l t ,  c la y , and grave l (79 m ), to s o ft, p r im a rily  fin e  sediment 
(82 m ). Reefal s tru c tu re s  below the A lga l-S ponge  Zone are ty p ic a lly  
laden w ith  veneers o f sediment which is en trapped  b y  mats o f low e p i-  
fauna l g ro w th  (F ig u re  X V I I I -1 7 ). Below 82 m the drowned reefs are 
almost to ta lly  covered w ith  th in  layers o f fine  sedim ent. Small 
amounts o f co ra llin e  algae, neverthe less , occur on the drowned reefs 
down to  at least 79 m (5% cover at 76 m ). No algae were seen below 
79 m.
C irr ip a th e s  is genera lly  the most conspicuous in v e rte b ra te  at all 
dep ths and is p a r t ic u la r ly  abundant loca lly below 84 m. Between 76 and 
85 m enormous popu la tions o f small com atulid c rin o id s  occur on the u n ­
conso lida ted  bottom , c lin g in g  to rocks and ru b b le . L a rg e r c rin o id s  are
num erous on rocks and drowned reefs between 76 and 85 m, and were seen 
to 88 m. B ra n ch in g  colonies o f Holoporella are abundant above 76 m. 
V a rious  a lcyonarians occur on the rocks between 76 and 79 m, the la rg ­
est be ing  w h ite  m urice id  fans and the orange and w hite  b ra n ch in g  form  
S w iftia  e x s e rta .
The deeper, m uddy bottoms below 82 m are com para tive ly  b a rre n  b u t 
are a b u n d a n tly  etched w ith  tra c k s , t ra ils ,  and b u rro w s , in d ic a tin g  an 
ac tive  popu la tion  o f mobile ben th ic  in v e rte b ra te s . The sand d o lla r, 
C lypea s te r ravene lii is fa ir ly  numerous below 85 m, and the s ta r f is h , 
N arc iss ia  tr iq o n a r ia , was seen between 82 and 85 m.
Two species o f he rm atyp ic  cora ls were encountered at 76 m, saucei— 
shaped a g a ric iid s  and a small head o f what appeared to be 
Stephanocoenia sp . N e ithe r was abundan t, and bo th  occu rred  on drowned 
re e fs .
H olanth ias m artin icens is  was the most fre q u e n tly  seen fis h  around 
the drow ned reefa l s tru c tu re s  below 76 m. O thers inc luded Yellow ta il 
re e ff is h , Chrom is e n c h ry s u ru s ; S po tfin  h o g fish , Bodianus p u lc h e llu s ; 
B lue a n g e lfish , Holacanthus berm udensis ; Reef b u t te r f ly f is h ,  Chaetodon 
se d e n ta r iu s ; C ub b yu , Equetus um brosus; Spanish f la g , G on iop lectrus 
h isp a n u s ; and B igeye , P riacanthus sp . A school o f snappers , L u tjanu s  
s p . ,  and several g ro u p e rs , M ycteroperca s p . ,  were also seen. T a tt le rs , 
S e rranus phoebe, were numerous on the  unconsolidated bottom .
The most im pressive  fea tu re  on A ld e rd ice  Bank is the basa lt o u t­
c ro p . I t  is an elongated narrow  ridg e  e x te nd ing  v e r t ic a lly  upw ard  from  
the  76 m s u rro u n d in g  depth to  55 m c re s t d e p th . Spires examined at the 
c re s t were two o r so metres across at the top (F ig u re s  XV111-16 and 
17), w ith  sheer c l if fs  ex te nd ing  downward to  approx im ate ly  67 o r 69 m, 
below w hich la rge  b locks o f bedrock ta lus  were p iled  around the base o f 
the  o u tc ro p  (F ig u re  XV111-18).
The h a rd  basa lt is covered w ith  m illim e tre -th in  c ru s ts  o f c o ra l­
line  a lgae, sponges, bryozoans and o the r ep ifauna . Near the top o f the 
o u tc ro p , these c ru s ts  are nearly  to ta l, up to 50% be ing  co ra lline  
a lgae. A t 69 m on the la rge  b locks , co ra lline  algal cover is 70-80%, 
b u t the cove r decreases w ith  increas ing  depth to  small patches at 
76 m.
La rge  Basket s ta rs , Diadema u rc h in s , and b ra n ch in g  colonies o f the 
b ryozoan  Holoporella  are p a r t ic u la r ly  abundant and v is ib le  on the o u t­
c rop  and ta lu s  slope. Basket s ta rs  tend to  accumulate at the  v e ry  peak 
o f the ou tc ro p  (F ig u re  X V II1-17). C ir r ip a th e s , A n tip a th e s , la rge  coma- 
tu lid  c r in o id s , and small b ra n ch in g  a lcyonarians are numerous on the 
ta lu s  slope s u rro u n d in g  the ou tcrop  (F ig u re  XV111 — 18) •
F ishes swarm around the crests  o f the o u tc ro p s . F re q u en tin g  the 
o u tc ro p  c re s ts  are la rge  schools o f C reo le fish , Paranth ias fu r c i fe r ; 
V e rm ilion  snappe r, Rhomboplites a u ro ru b e n s ; G reater am berjack, Seriola 
d u m e r ili; and tu n a , as well as large Red snapper, Lu tjanus  cam pechanus, 
and g ro u p e rs , M yc te roperca . C reo le fish  and Verm ilion  snapper were the 
most num erous la rge  fishes on the s tru c tu re  at all d e p th s . Holanthias

m artin icens is  was abundan t, p a r t ic u la r ly  on the ta lus  slope. Closely 
associated w ith  the ou tcrop  and ta lus  b locks are the Wrasse bass, 
L iopropom a e u k r in e s ; S po tfin  hog fish , Bodianus p u lch e llu s ; Bank b u t te r -  
f ly f is h ,  Chaetodon ay a ; B lue ange lfish , Holacanthus be rm udens is ; Rock 
b e a u ty , Holacanthus t r ic o lo r ; and a dam selfish which resembles Chromis 
s c o tt i.
CONCLUSIONS AND RECOMMENDATIONS
A ld e rd ice  Bank is another tec to n ica lly  active  b a n k . F a u lting  is 
common bo th  on the c re s t o f the bank and on its  f la n k s . The s h if t  in 
the locus o f u p th ru s t in g  by  the sa lt d ia p ir ,  as illu s tra te d  b y  F igu re  
X V II I-6 c , creates p o te n tia lly  dangerous cond itions on and around the 
b a n k . I f  the  locus o f the g rea test upw ard  movement has ac tua lly  s h if t ­
ed and d isso lu tion  o f sa lt is co n tin u in g  beneath the p resen t c re s t, 
then  an increased ra te  o f collapse o f the c re s t may be expected . Th is  
s itu a tio n  on A ld e rd ice  Bank indicates th a t in s ta b il ity  o f the sea b o t­
tom due to  tectonism  is not re s tr ic te d  to  the c re s t o f the bank b u t may 
occu r some d istance away from  the c re s t in areas th a t o therw ise  may ap­
pear s tab le .
Because o f the existence o f c lea r-w a te r reefal communities on at 
least one, and p ro b a b ly  a ll,  o f the major topog raph ic  peaks at A ld e r­
d ice B a n k , and because o f the presence o f spectacu la r basa lt ou tc rops  
b e a rin g  a d ive rse  assemblage o f ep iben th ic  organism s and fish e s , 
i t  is recommended th a t A ld e rd ice  Bank be c lass ified  as a top p r io r i ty  
bank from  the  s tan d p o in t o f environm enta l p ro te c tio n .
APPENDIX C
A successfu l manager is a manager . . .
" .  . . whose face is marred b y  d us t and sweat and b lood , who 
s tr iv e s  v a lia n tly , who e rrs  and comes sh o rt again and again 
because th e re  is not e f fo r t  w ith o u t e r ro r  and shortcom ings, b u t 
who does ac tua lly  s tr iv e  to  do the deeds, who knows the g rea t 
en thusiasm s, the g rea t devo tions, who spends h im self in a w o rth y  
cause, who at best knows in the end the tr iu m ph s  o f h ig h  achieve­
ments and who at the w o rs t, i f  he fa ils ,  at least fa ils  while 
d a r in g  g re a t ly . "
P res iden t Theodore Roosevelt
APPENDIX C
JOB DESCRIPTION 
(Program  Manager)
JOB SUMMARY
1. R esponsible fo r  the a d m in is tra tive , f is c a l, lo g is tica l, man­
a g e ria l, co n tra c tu a l, and sc ie n tif ic  e ffo r ts  associated w ith  
w ork tasks on con trac ts  and su bcon trac ts .
2 . Vested w ith  s u ff ic ie n t a u th o rity  and resources to  insu re  
tim e ly  and competent accomplishment o f work ta sks .
3. A ccountable  fo r  resu lts  to  the c lie n t or sponsor ( i . e . ,  Con­
tra c t in g  O ff ic e r , C on trac tin g  O ffice r A u tho rized  Representa­
t iv e ,  C on trac t Technical In s p e c to r), the co n tra c to r (T A M R F ), 
and the  su b con trac to r (T A M U ).
4 . Concern fo r  sa feguard ing  the hea lth , sa fe ty , and w elfare  o f 
the  human resources and the p u b lic .
JOB TASKS
1. Manages resources ( i . e . ,  manpower, m ateria ls , monies, 
m ethods, m ach inery, subcon tra c ts , space, tim e, in fo rm a tion ) 
to  d ischa rg e  o rgan iza tiona l and con trac tua l w ork ta sks .
2 . P repares and enforces opera ting  procedures to  sa tis fy  o rg a n i­
zational and con trac tua l requ irem en ts .
3. Im proves o r recommends c o rre c tive  actions to  p ro cedu res , 
m ethods, equ ipm ent, system s, e tc .
4 . Develops con trac tua l management plans to manage work ta sks , 
p recedence, in te rdependenc ies, tim in g , and costs .
5. Plans and schedules log is tics  to mobilize and deploy sea­
go ing  data/sam ple co llection c ru ise s .
6. A ss is ts  P rinc ipa l In ve s tig a to rs  (P is ) or coord ina tes log is ­
t ic s  to  analyze samples, to reduce, analyze, and syn thesize  
da ta , and to  re p o rt dec is ion-m aking  in fo rm a tion .
7 . Perform s p la n n in g , eng in e e rin g , and managerial fu n c tio n s  to  
s a tis fy  p ro je c t requ irem en ts .
8 . Delegates assignments w ith  re s p o n s ib ility  and a u th o rity  to 
P is and associates fo r  accom plishing w ork tasks and o rgan iza ­
tiona l o b je c tives .
9 . Estim ates, b u dg e ts , and allocates manpower and o th e r re ­
sources to  sa tis fy  tasks .
10. Estab lishes and assigns p r io r it ie s  to op tim a lly  accomplish 
w ork ta sks .
11. Communicates e ffe c tiv e ly  w ith  o rgan iza tiona l su p e rio rs , asso­
c ia te s , and su bord ina tes , and in d u s tr ia l and governm ental 
pe rsonne l to achieve p redeterm ined goals.
12. M ainta ins lia ison w ith  con trac to rs  and sub con trac to rs  to im­
p rove  human re la tio n s .
13. A ss is ts  P is o r perfo rm s job analysis to determ ine m an-job- 
match m ixes.
14. P repares job notices to re c ru it  and h ire  employees.
15. In te rv ie w s  p rospec ts , h ires  su p p o rt pe rsonne l, assigns ta sks , 
eva luates employees, and recommends prom otions a n d /o r m erit 
increases to s a tis fy  managerial fu n c tio n s .
16. In te rp re ts  resu lts  o f te s ts , employment in te rv ie w s , and eva l­
ua tions to  a rr iv e  at the "b e s t"  m an-job-m atch fo r  su p p o rt 
p e rso n n e l.
17. C oord inates requests fo r  proposals w ith  P is and key  adm in­
is tra to rs  to  determ ine a ccep tab ility  and fe a s ib il ity .
18. P repares and subm its w ith  P is so lic ited  or u nso lic ited  p ro ­
posals to ob ta in  research or o the r fu n d in g s .
19. Negotiates and executes con trac ts  or subcon trac ts  fo r  fu n d in g  
o r w o rk .
20. Executes and manages subcon trac ts  to assist (P is ) w ith  con­
tra c tu a l work tasks .
21. Perform s methods eng ineering  fu n c tio n s  to  im prove , change, or 
m odify ana ly tica l and system atic methods or techn iques.
22. Designs and engineers changes o r assists P is in im prov ing  
ha rdw a re , so ftw a re , firm w are , o r in teg ra ted  system s.
23. S uperv ises o r assists w ith  the te s tin g  and eva luation  o f com­
pone n ts /eq u ipm e n t, subsystem s or system s.
24. C on tro ls  inven to ries  to safeguard fisca l commitments.
25. A u th o rize s  and commits purchases o f equipm ent and m ateria ls 
to s u p p o rt work tasks .
26. Promotes sa fe ty  to  enhance w orke r p ro te c tio n  and to  im prove 
workm an compensation ra tin g s .
27. P rov ides expe rtise  in labor re la tions and sa fe ty  to manage­
ment team.
28. Evaluates and c r it iq u e s  environm enta l impact sta tem ents, 
techn ica l papers , and o th e r documents to  insu re  compliance 
w ith  requ irem en ts .
29. Inspects  and approves re su lts  to  sa tis fy  specified  re q u ire ­
m ents.
30. A na lyzes and computes data to a rr iv e  at synthesized 
dec is ion -m aking  in fo rm a tion .
31. Researches and m aintains s ta te -o f- th e -a r t p ro fess iona l man­
ageria l know -how  to accomplish p redeterm ined goals and ob jec­
t iv e s .
32. Documents and re p o rts  w ith  P is f in d in g s  and conclusions to  
c lie n t o r sponsor.
33. P erfo rm s a d v iso ry  and co n su ltin g  w ork fo r  associates and 
o rgan iza tiona l pe rsonne l.
34. M ainta ins pe rsona l, techn ica l, m anageria l, and human re la ­
tions  s k ills  to  maximize expected re s u lts .
35. P rov ides community services to school, c i ty ,  c h u rc h , e tc .
36. Form ulates and guides the so lu tions to  management problem s 
and selects and implements the "b e s t" a lte rn a tive  accord ing  
to  selected c r ite r ia .
37. Perform s cost eng inee ring  and economic analysis to  determ ine 
optim al cost so lu tio ns .
1. W orking  know ledge o f In d u s tr ia l E ng ineering  and p ro je c t man­
agement methods and techn iques in c lu d in g , b u t no t lim ited 
to :
a. E n g inee ring  economic analysis
b . P lann ing , es tim a ting , and schedu ling
c . N ego tia ting  and m ediating
d . Work measurements and methods eng in ee rin g
e. Data and w ord processing
f .  E ng inee ring  design and analysis
g . F inanacial management
h . M ateria ls management
i .  Personnel management
j .  C o n trac t a d m in is tra tio n .
2 . A b ilit ie s  in c lu d in g :
a . Communication w ith  personnel from  va ried  socioeconomic and 
educationa l levels
b . E stab lishm ent o f ra p p o rt w ith  m anagers, P is , associates, 
sponsors , p o litic ia n s , s tu d e n ts , e tc .
c . Enforcem ent o f ru le s , po lic ies , and regu la tions
d . W ork ing  in e ng ineering  design or sc ie n tif ic  labo ra to ries , 
o n -th e - jo b  cons tru c tion  o r m ob iliza tion , o r executive  
level a c tiv it ie s .
JOB STANDARDS
1. S a tis fies  tim e ly  reques ts .
2. D e live rs  tim ely con trac tua l p ro du c ts  or services on or ahead 
o f schedule and at or below co s t.
3. A pp lies co s t-re d u c tio n  approaches e ffe c t iv e ly .
4 . A llocates fun d s  and o th e r resources fo r  maximal e ffic ie ncy  
and p ro d u c t iv ity .
APPENDIX D
"B u ild  Me a Son, 0  L o rd "
"B u ild  me a son, 0  L o rd , who w ill be s tro n g  enough to  know when 
he is weak, and b rave  enough to  face h im self when he is a fra id ; 
one who w ill be p roud  and unbend ing  in honest de fea t, and humble 
and gentle  in v ic to ry .
B u ild  me a son whose wishes w ill no t take  the place o f deeds; a 
son who w ill know Thee—and th a t to know h im se lf is the 
fo u nda tion  stone o f know ledge.
Lead h im , I p ra y , no t in the path  o f ease and com fo rt, b u t unde r 
the  s tress  and sp u r o f d if f ic u lt ie s  and cha llenge . Here le t him 
learn  to  stand up in the storm ; here le t him learn compassion fo r  
those who fa il,
B u ild  me a son whose heart w ill be c lea r, whose goal w ill be 
h ig h , a son who w ill master h im self be fore  he seeks to master 
o th e r men, one who w ill reach in to  the fu tu re ,  ye t never fo rg e t 
the  p a s t.
A nd  a fte r  all these th in g s  are h is , add, I p ra y  enough o f a sense 
o f hum or, so th a t he may always be se rious, ye t never take  him ­
se lf too s e rio u s ly . Give him h u m ility , so th a t he may always 
remember the  s im p lic ity  o f tru e  g rea tness, the open mind o f tru e  
w isdom , and the  meakness o f tru e  s tre n g th .
Then I ,  h is  fa th e r , w ill dare to  w h isp e r, 'I have not lived  in 
v a in '. "
General Douglas M cA rth u r
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APPENDIX E
"W hatever you cannot u n d e rs ta n d , 
you cannot possess."
Johann Wolfgang Von Goethe
APPENDIX E
SAMPLE MEB PROFILE REPORT 
P ro file  Review R eport
ON M r. John Doe______________  POSITION Lead Engineer
FOR D r. Jim Smi th_____________ POSITION P ro je c t Engineer
BY Joseph U. LeBlanc________  DATE 17 March 1980
PROFILE
ME 'JTAL APTITUDES
STANINE S w A
D e s c rip t ion R/S 1 2 3 4 5 6 7 8 9 P D + - +
A1 MENTAL ALERTNESS . . 36 + 9 -1 X
A2 BUSINESS TERMS ____ 10 + 4 +3 X
A3 MEMORY RECALL......... 11 + 8 +0 X
A4 VOCABULARY............... 45 + 7 + 2 X
A5 PERCEPTION ............... 20 + 5 + 3 X
A6 MECHANICAL INTEREST 13 + 9 +0 X
PERSONAL ITY DllVEMSIOSIS
D1 NERVOUS TENSION . . . 3 + 4 -3 X X
D2 CHARACTER STRENGTH 5 + 9 -5 X
D3 WORK H ABITS............. 8 + 5 -1 X
D4 SO CIABILITY............. 2 + 4 -3 X X
D5 EMOTIONAL MATURITY 3 + 5 -1
D6 DOMINANCE ................. 2 + 5 3 X
D7 COMPETITIVENESS . . . 6 + 7 -1 X
D8 STAMINA...................... 9 + 8 -6 X X
D9 NAIVETE ...................... 8 + 8 -2 X
DIO WORK MOTIVATION . . 6 + 7 -2
VALIDITY SCALES
V1 DISTORTION............... C + 3 +3 X
V2 EQUIVOCATION........... f + X
* R/S: raw score; P: s e lf  p e rcep tio n ; D: (a c tu a l-p e rce p t io n ) ; 
S: s tre n g th ; W: p o ss ib le  weakness; A: a c tio n  item
INTRODUCTION
Some o f the above re su lts  were obta ined from  the Manpower 
E va lua tion  B ook le t, developed b y  the Communication In s t itu te , and 
used to  help in d iv id u a ls  in id e n tify in g  s tre n g th s  and s h o r t­
comings or to  assist managers in se lec ting  the r ig h t  person fo r  
the  r ig h t  job at the r ig h t tim e. R egard less, one must remember 
th a t the in s tru m e n t is a tool th a t can help maximize p ro f its ,  
p ro d u c t iv ity ,  and perform ance.
The above p ro file  is a p ic tu re  o f the aforem entioned in d i­
v id u a l. Each dimension can be in d iv id u a lly  evaluated w ith  sh o rt 
statem ents as g iven in the next section , b u t ce rta in  com binations 
are more im po rtan t and should be c a re fu lly  analyzed, e .g . ,  
F igu res  E-1 to E-13. A lso, measurements are norm ally  d is tr ib u te d  
w ith  1/3 o f the  popu la tion  in the 1-3, 4 -6 , and 7-9 S tan ines, 
re s p e c tiv e ly .
DESCRIPTION OF MENTAL APTITUDES 
A1 MENTAL ALERTNESS measures the capacity  to  comprehend and 
solve problem s q u ic k ly  and accu ra te ly  — from  "slow  to  lea rn " to  
" fa s t to  le a rn ."
The score o f the aforem entioned in d iv id u a l tends to  demon­
s tra te  su p e rio r read ing  and lea rn ing  speed re q u ir in g  a con tinuous 
mental cha llenge or boredom re s u lts . T h is  level is c h a ra c te r­
is t ic  o f su p e rio r techn ica l and p ro fessiona l m inds.
A2 BUSINESS TERMS measures command o f the  oral and w rit te n  b u s i­
ness vocabu la ry  — from  poor vocabu la ry  to  "k n o w in g ."
The score o f the aforem entioned ind iv id u a l tends to ind ica te  
e xce lle n t a b ility  as characterized  by execu tive  se cre ta ries , 
b a n k e rs , and o th e r financ ia l p ro fess ion s .
A3 MEMORY RECALL measures capacity  to  reco llec t p ro p e r names, 
e ve n ts , p laces, e tc . — from  "s low " to  "k n o w in g ."
The score o f the aforem entioned in d iv id u a l tends to  ind ica te  
astuteness in keep ing  up w ith  events and in fluences which a ffe c t 
the  in d iv id u a l.
A4 VERBAL FLUENCY measures a b ility  to  com prehend and use p la in  
E ng lish  in the normal communication process — from  "low " to  
h ig h "  w ord  know ledge.
The score o f the  aforem entioned in d iv id u a l tends to  ind ica te  
an e xce llen t know ledge o f normal vocabu la ry  w ords fo r  communica­
tiv e  pu rposes .
A5 PERCEPTION measures or re fe rs  to  a b ility  o f ass im ila ting  num­
b e rs , sym bols, o r signs q u ic k ly  and accu ra te ly  — from  "low " to  
"h ig h "  scann ing  accu racy.
The score o f the  aforem entioned in d iv id u a l tends to  ind ica te  
excep tiona l a b ility  to  work w ith  f ig u re s , invo ices , and num erical 
reco rds  accu ra te ly  and ra p id ly .
A6 MECHANICAL INTEREST measures level o f in te re s t in mechanical 
devices — from  "low " to  "h ig h "  in te re s t.
The score o f the aforem entioned in d iv id u a l tends to  ind ica te  
e xce lle n t in te re s t in lea rn ing  about mechanical devices and e x ­
p la in in g  th e ir  opera tion , e tc .
DESCRIPTION OF PERSONALITY DIMENSIONS 
D1 NERVOUS TENSION is de rived  from  the in te rre la tio n s h ip  o f Gene­
t ic  B ackg round  (w h ich  d icta tes such items as h a ir and eye co lo r,
body s tru c tu re , e tc . ) ,  E nvironm ent (c o n s titu tin g  segment o f eco­
nomic s tra ta  the ind iv id u a l comes fro m , pa ren ta l in flu e n ce , seg­
ment o f the  c o u n try , e tc . ) ,  and B iochem is try  (w h ich  re fle c ts  
those in te rn a l body  fu n c tio n s  such as u r ic  acid flow  speed, th y ­
ro id , how the  thalm ic b ra in  reg ion opera tes, e tc . ) .  These th ree  
fa c to rs  create  nervous tension d r iv e  or lack o f d r iv e  and energy 
job f i t .
The score o f the aforem entioned in d iv id u a l tends to  ind ica te  
h y p e r te n s ity , in a b ility  to  concen tra te  or remain in one place fo r  
long  pe riods  o f tim e, many times re s u lt in g  in extrem e emotional 
s tress  or s tra in  which can then cause severe phys ica l prob lem s.
D2 CHARACTER STRENGTH measures the f le x ib i l i t y  o rie n ta tio n  o f the  
person compared to  ru le s , laws, e tc .
The score o f the aforem entioned in d iv id u a l tends to  ind ica te  
an ideal range , in d ica tin g  a b ility  to see and accept ru les and 
re s p o n s ib ilit ie s , and to  c a rry  them th ro u g h  as expected.
D3 WORK H ABITS measure the person's a ttitu d e  about w o rk in g , p la n ­
n in g , and w ork perform ance.
The score o f the aforem entioned in d iv id u a l tends to ind ica te  
a moderate o r average p lann ing  o rie n ta tio n  and is h ig h ly  d e s ir­
able w here jobs or life  d ic ta te  a need fo r  o rgan iza tion  and time 
e ffe c tive n e ss .
D4 S O C IA B IL IT Y  measures the degree o f in tro v e rs io n  and e x tro v e r ­
s ion .
The score o f the aforem entioned in d iv id u a l tends to ind ica te  
a de tached, in tro v e r te d , and w ithd raw n  in d iv id u a l who p re fe rs  to 
w ork alone and does not like  to waste time ta lk in g  to  o th e r 
peop le .
D5 EMOTIONAL M ATU RITY measures emotional m a tu rity  in re la tion  to 
ch rono log ica l age.
The score o f the aforem entioned in d iv id u a l is norm ally  e x ­
pected o f the age g roup  30-45. In d iv id u a ls  who are above th is  
age ch ro no lo g ica lly  become o v e rly  im patien t and upset e as ily . 
People in th is  age g roup  who score in th is  range have good emo­
tiona l ba lance. Those lower in chrono log ica l age, sco ring  in 
th is  g ro u p , would be o ve rly  to le ra n t, and m igh t not be s u f f i ­
c ie n tly  im patien t to  make th in g s  happen.
D6 DOMINANCE measures w hether the in d iv id u a l is o rien ted  to  be a 
"c h ie f"  o r an " In d ia n ,"  w he ther he w ill be an o rd e r- ta k e r  or an 
o rd e r g iv e r .
The score o f the aforem entioned in d iv id u a l tends to ind ica te  
a h ig h ly  a u th o rita tiv e  and dom inant in d iv id u a l, one who is p rone 
to  take  o v e r, re s is t a u th o r ity , and to  take command.
D7 COMPETITIVENESS re fle c ts  concern about making and keep ing  
fr ie n d s  as opposed to  com peting, w in n in g , and a ch iev ing .
The score o f the aforem entioned in d iv id u a l tends to ind ica te  
a person who w ill want to keep people as fr ie n d s  b u t w ill not 
ob jec t to  ask ing  them to help him or to b u y  from  h im , e tc .
D8 STAM INA d is tin g u ish e s  between ten de r minded and tough  minded 
people.
The score o f the  aforem entioned in d iv id u a l tends to  re fle c t 
an acceptable leve l, in d ica tin g  th a t bas ica lly  the  answers are 
accu ra te .
D9 NAIVETE measures the like lihood  o f the in d iv id u a l to accept 
and be lieve  what is said to him w itho u t q u e s tio n in g .
The score o f the aforem entioned in d iv id u a l tends to ind ica te  
a reasonable receptiveness, b u t no t o v e rg u ll ib i l i ty  o r na ive te . 
T h is  level w ill p robe  m oderate ly.
DIO WORK M O TIVATIO N measures the s e cu rity  o rie n ta tio n  to  stay p u t 
in a g iven  job o r life s ty le  s itua tion  th a t is opposed to  changes, 
e n tre p re n e u rism , and innova tion .
The score o f the  aforem entioned in d iv id u a l tends to  ind ica te  
a person who must have some s e c u r ity , b u t w ill be w ill in g  to  take 
a moderate amount o f chances in life  and w o rk s ty le .
DESCRIPTION OF V A L ID IT Y  
V I D ISTO RTIO N ind icates a measurement o f the  d if fe re n t ways and 
times the  aforem entioned in d iv id u a l con tra d ic te d  h is answ ers. 
Scores o f one th ro u g h  six are norm al.
The score o f the aforem entioned in d iv id u a l tends to  re fle c t 
h ig h ly  fra n k  and honest answers and is most des ira b le . V a lid ity  
is estim ated to be at least 90%.
V2 EQUIVOCATION measures the a b ility  o f the in d iv id u a l to choose 
o r decide . When p ro p e r ly  answered and in te rp re te d , the v a lid ity  
o f Manpower Evaluation Booklet has been rated at a 92% accu racy .
The score o f the  aforem entioned in d iv id u a l tends to re fle c t 
an acceptable leve l, in d ica tin g  th a t bas ica lly  the  answers are 
accu ra te .
T h is  is a con fiden tia l re p o rt based on te s t re su lts  and 
o th e r ava ilab le  da ta .
IVENTTAL APTITUDES
STANINE
D e s c rip t ion 1 2 3 4 5 6 7 8 9
PERSONALITY DlfVENSIONS
D1 NERVOUS TENSION................. X X
D2 CHARACTER STRENGTH........... X X
D5 EMOTIONAL MATURITY........... X X
F ig u re  E -1 . H igh T u rn o v e r P a tte rn
MENTAL APTITUDES
STANINE
D e s c r ip t ion 1 2 3 4 5 6 7 8 9
PERSONALITY DIIVENSIONS
D1 NERVOUS TENSION................. X X
D5 EMOTIONAL MATURITY........... X X
D6 DOMINANCE .............................. X X
F ig u re  E -2 . H o s tility  P a tte rn
IVENTAL APTITUDES
D e s c rip t ion
STANINE
1 2 3 4 cn00ID
PERSONALITY DIIVENSIONS
D1 NERVOUS TENSION................. X X
D5 EMOTIONAL MATURITY........... X X
MENTAL APTITUDES
D e s c rip t ion
STANINE
1 2 3 4 5 6 7 8 9
PERSONALITY DIIVENSIONS
D1 NERVOUS TENSION................. X X X
D5 EMOTIONAL MATURITY........... X X
DIO WORK MOTIVATION................. X X
F ig u re  E -4 . Double Stress P a tte rn s— C orre la tes With E arly  Heart 
A tta cks
MENTAL APTITUDES
STANINE
D e s c rip t ion
PERSONALITY DIIVENSIONS
D5 EMOTIONAL MATURITY 
D6 DOMINANCE ............... .
F ig u re  E -5 . Temper P a tte rns
MENTAL APTITUDES
STANINE
D e s c rip t ion
PERSONALITY DIIVENSIONS
D7 COMPETITIVENESS 
D8 STAMINA............. .
MENTAL APTITUDES
STANINE
D e s c r ip t ion 5 6
PERSONALITY DIIVENSIONS
D2 CHARACTER STRENGTH 
D3 WORK H ABITS........... .
F ig u re  E -7 . P roc ra s tina to r P a tte rn
IVENTAL APTITUDES
D e s c rip t ion
STANINE
1 2 3 4 5 6 7 8 9
PERSONALITY DIIVENSIONS
D2 CHARACTER STRENGTH........... X X
D9 NAIVETE .................................. X X
DIO WORK MOTIVATION................. X X
F ig u re  E -8 . E th ics— "S hrew d" P a tte rn
IVENTAL APTITUDES
Descr ip t  ion
STANINE
1 2 3 4 5 6 7 8 9
PERSONALITY DIIVENSIONS
D2 CHARACTER STRENGTH........... X X
D9 NAIVETE .................................. X X
D10 WORK MOTIVATION................. X X
VENIAL APTITUDES
STANINE
D e s c rip t ion 1 2 3 4 5 6 7 8 9
PERSONALITY DIIVErsIS IONS
D1 NERVOUS TENSION................. X X
D2 CHARACTER STRENGTH........... X X
D4 SOCIABILITY .......................... X X
D6 DOMINANCE .............................. X X
D10 WORK MOTIVATION................. X X
F ig u re  E -10. Con A r t is t  P a tte rn
MENTAL APTITUDES
D e s c r ip t ion
STANINE
1 2 3 4 5 6 7 8 9
PERSONALITY DIIVENSIONS
D2 CHARACTER STRENGTH ........... X X
D3 WORK HABITS ......................... X X
F ig u re  E—11. P e rfe c tio n is t P attern
MENTAL APTITUDES
STANINE
D e s c rip t ion 1 2 3 4 5 6 7 8 9
A1 MENTAL ALERTNESS............... X X X
A2 BUSINESS TERMS ................... X X X
A3 MEMORY RECALL ...................... X X X
A4 VOCABULARY ............................ X X X
A5 PERCEPTION ............................ X X
A6 MECHANICAL INTEREST........... X X X
PERSONALITY DIMENSIONS
D1 NERVOUS TENSION................. X X X
D2 CHARACTER STRENGTH........... X X X
D3 WORK H ABITS .......................... X X X
D4 SOCIABILITY .......................... X X X
D5 EMOTIONAL MATURITY........... X X X
D6 DOMINANCE .............................. X X X
D7 COMPETITIVENESS................. X X X
D8 STAMINA.................................. X X X
D9 NAIVETE .................................. X X X
DIO WORK MOTIVATION................. X X X
F ig u re  E -12. Top Level Manager P a tte rn — Large Company
MENTAL APTITUDES
STANINE
Descr ip t  ion 1 2  3 4 5 6 7 8 9
A1 MENTAL ALERTNESS............... X X X X X
A2 BUSINESS TERMS ................... X X X X
A3 MEMORY RECALL ...................... X X X
A4 VOCABULARY ............................ X X X X
A5 PERCEPTION............................ X X X
A6 MECHANICAL INTEREST...........
PERSONALITY DiMEmsi a MS
D1 NERVOUS TENSION................. X X X
D2 CHARACTER STRENGTH........... X X X
D3 WORK HABITS .......................... X X X
D4 SOCIABILITY .......................... X X X
D5 EMOTIONAL MATURITY ......... X X X
D6 DOMINANCE .............................. X X X
D7 COMPETITIVENESS................. X X
D8 STAMINA.................................. X X X
D9 NAIVETE .................................. X X X X
D10 WORK MOTIVATION................. X X X
F ig u re  E -13. Top Insurance Salesman P a tte rn
APPENDIX F
"T h e re  are essen tia lly  th re e  k ind s  o f people
• • • those who make th in g s  happen, 
those who watch th in g s  happen, and 
those who wonder what happened ."
John Newman
APPENDIX F 
PERT EXAMPLE
Program  Eva luation  and Review Techn ique (PERT) u s in g  a p re ­
cedence d iagram m ing method (PDM) was used as a p la n n in g  and con­
t ro l l in g  to o l. W ithin the  research env iro n m en t, requ irem en ts  
were de fined  e x p lic it ly  b y  c o n tra c t, b u t tim in g  and resource  a l­
locations were ta ilo re d  to  the  en v iro n m en t. Examples o f the 
requ irem en ts  were:
"C o llec t b io lo g ica l, geolog ica l, p h y s ic a l, and chemical 
oceanography data and samples on a q u a r te r ly  b a s is . . . ;  use 
c o n tra c tu a lly  approved methods and p rocedu res  to analyze the 
samples and da ta ; reduce , ana lyze , in te g ra te , and syn thes ize  
data in to  dec is ion -m aking  in fo rm a tio n ; re p o rt same in p e r ­
form ance re p o rts , q u a r te r ly  re p o rts , and a fin a l r e p o r t . . . .
Samples shall be com plete ly analyzed 90 days a fte r  co l­
lec tion  and data analys is shall be completed 45 days a fte r  
co lle c tio n . Data syn thes is  sha ll be completed 120 days 
p r io r  to  the fin a l re p o r t . "
Hence, the tasks ove r a 12-month p la n n in g  ho rizon  w ere:
1. Plan and m obilize fo u r  c ru ise s  to  co lle c t sam ples/da ta  
a t the  F lower Carden Banks in the  G u lf o f M exico.
2 . C o llect sam ples/data  and p re pa re  c ru ise  re p o rts  to  
docum ent accom plishm ents o r de v ia tio n s  from  exp ec ta ­
tio n s .
3. A na lyze  sam ples/data  and re p o r t s ig n if ic a n t f in d in g s  
and schedule o r cost d e v ia tio ns  in Q u a rte r ly  P rin ic p a l 
In v e s tig a to r (P I) R epo rts .
4 . S yn thes ize  all data in to  m eaning fu l d e c is io n -m a k in g  
in fo rm a tio n  and re p o r t same in the  f in a l re p o r t .
T he  above is p a r t ly  tra n s la te d  in to  Tab le  F-1 and F ig u re
Table F-1. Job Samples (2 Cruises)
Job No. D escrip tion  Duration ES EF LS LF
1 S ta r t  P ro je c t 4260 0 0 0 0 0
2 Plan C ru ise No. 1 5 0 5 0 5
3 Mob!1Ize C ru ise No. 1 1 5 6 5 6
4 C o lle c t Data/Samples 1 6 7 6 7
5 Analyze Samples (1s t Batch) 10 7 17 28 38
6 Analyze Samples (2nd Batch) 10 17 27 34 44
7 Analyze Data (1s t Batch) 6 17 23 38 44
8 Analyze Data (2nd Batch) 6 27 33 44 50
9 Synthesize Data (B io lo g ic a l) 6 33 39 50 56
10 Analyze O ther Data (1s t Set) 6 7 13 33 39
11 Analyze Other Data (2nd Set) 6 13 19 39 45
12 Analyze Other Data (3rd Set) 6 19 25 45 51
13 Synthes Ize Data (PhysIca1) 6 25 31 50 56
14 In te g ra te  Data (1s t C ruise) 3 39 42 56 59
15 Prepare C ru ise  Report No. 1 4 7 11 7 11*
16 Prepare Q u a rte rly  PI Report No* 1 4 17 21 17 21*
17 Prepare Q u a rte rly  PI Report No. 2 4 27 31 27 31*
18 Prepare Q u a rte rly  PI Report No. 3 4 43 47 43 47*
19 Prepare Q u a rte rly  PI Report No. 4 4 53 57 53 57*
20 Prepare C ru ise Report No. 2 4 27 31 27 31*
21 Plan C ru ise  No. 2 1 7 8 23 24
22 Mobi 1 Ize C ru ise  No. 2 1 24 25 24 25
23 C o lle c t Data Samples 2 25 27 25 27
24 Analyze Samples (3rd Batch) 10 27 37 27 37
25 Analyze Samples (4th Batch) 10 37 47 37 47
26 Analyze Data (3rd Batch) 6 37 43 41 47
27 Analyze Data (4th Batch) 6 47 53 47 53
28 Synthesize Data 3 53 56 53 56
29 Analyze Other Data (4th se t) 6 27 33 35 41
30 Analyze O ther Data (5th set) 6 33 39 41 47
31 Analyze Other Data (6th se t) 6 39 45 47 53
32 Synthesize Data (2nd Cru ise) 3 45 48 53 56
33 In te g ra te  Data (2nd C ru ise) 3 56 59 56 59
34 1 n teg ra te  Data 3 59 62 59 62
35 Prepare, d e liv e r ,  update f in a l  re p o rt 13 —
36 PIan C ru ise  No. 3 1 25 26 25 26
37 Plan C ru ise  No. 4 1 40 41 40 41
^Required d e liv e ry .
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Joseph U rlan  Le B lanc January 1981
902 Holik D rive  South 
College S ta tion , TX 77840
B ir th  C outeaux, L A , USA 17 Mar 37
P arents B e rn a rd  (deceased) and Levie B . Le B lanc
Fam ily E lizabeth Holder Le B lanc (w ife )
Mark J. Le B lanc (son)
Kathleen A . Le B lanc (d a u g h te r)
Education Southw estern  Louisiana In s titu te
B S (M athem atics, General E n g in e e rin g ), 1959
A ir  U n iv e rs ity , S O S ,  1963
Texas ASM U n iv e rs ity
M C S (C om puting  S cience), 1969 
M B A  (F inance, M anagem ent), 1972 
M E ( In d u s tr ia l E n g in e e rin g ), 1972 
D octor o f E n g in e e rin g , 1981 (P la n n e d ).
E xperience  R eg is te red  P rofessional Eng ineer
AAA A rb it ra to r  
C e rtif ie d  Data Processor
C iv ilia n  M ilita ry
1978- P rogram  Manager Reserve D uty
P resen t Texas A&M U n iv e rs ity 1974- C h ie f, R equirem ents D iv .
P resent AF M anpow er/Personnel C tr .
1977- P ro jec t Manager
1978 B row n and Root, In c . 1972- C o m p tro lle r, 4 th  AM A Sqd.
1974 AF Lo g is tics  Command
1972- E xe cu tive  D ire c to r
1977 M aster P lann ing  Assoc. 1968- P ro d uc tio n  O ff ic e r ,  67th CSC
1972 AF T actica l A ir  Command
1971- O pera tions Manager
1972 Texas Data C enter
A c tive  D u ty
1970- Fellow 1964- C h ie f, P rogram m ing D iv .
1971 Texas A&M U n iv e rs ity 1967 AF E le c tro n ics  Systems D iv .
1968- EDP C on su ltan t 1963- T & E S p e c ia lis t, 465L SPO
1970 Texas A&M U n iv e rs ity 1964 AF Systems Command
1966- Lead Systems A n a ly s t 1960- P ro g ram m e r-A n a lys t
1968 Humble Oil & R e fin in g 1963 Defense M apping Agency
T h is  re p o r t was ty p e d  b y  M rs. Judy  Pate.
